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by DeRobertis, Nowinski and Saez 


This dynamic book of modern cytology stresses 
morphological, physiological and genetic aspects 
of the subject. It goes further than mere descrip- 
tions of physiological changes and seeks to ex- 
plain these changes in the inner physicochemical 
metabolic processes of protoplasm. On the basis 
of changes in nuclear structures, the authors at- 
tempt to interpret the phenomena of heredity, 
sex, variation, mutation and evolution of plants 
and animals 


The authors employ the methods of physics, 
chemistry and biochemistry to explore the ultra- 
structure of the cell and to interpret the nature 
of intracellular processes and the functional sig- 


By E. D. P. DeRosertis, M.D., Head of the Department of Cell Ultrastructure, Institute for the 


Sciences, Montevideo; W. W. Nowinsxt, Ph.D.. Associate 


logical Sciences, Montevideo. 456 pages, 644” x 944", with 


162 illustrations. $7.75 


nificance of cellular structure. The text opens 
with an introduction to the organization of living 
matter. The structure, morphological and cyto- 
chemical organization of the cell are fully de- 
scribed. Submicroscopic organization is discussed, 
and interesting accounts given of the significance 
of cytoplasmic organoids. Other important topics 
are: molecular structure of plasma membrane, 
cell permeability, chromosomes and cell division, 
cellular activity, composition of the nucleus, and 
death of the cell. 


Many references are given at the end of each 


chapter. Among the illustrations are some of the 
finest electron micrographs evel published 
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by Dodson 


This strictly scientitic book presents today’s un- 
derstanding of organic evolution based on paleon- 
tology and genetics. It is sound and comprehen- 
sive, yet written in a clear and understanding 
style for the undergraduate. 


The author has woven into a solid framework 
summary of traditional viewpoints on evolution 
with a synthesis of the newer viewpoints. All in- 
terpretations are in strict accord with current 
biological concepts. In keeping with the ele- 
mentary nature of this presentation, many excel- 
lent line drawings have been included complete 
with clearly labeled identifications. 


This book is divided into five major sections. 
Part I, A Definition of Evolution, summarizes the 


contents of traditional books on evolution. Part 
Il, Phylogeny, deals with the evolution of highe: 
categories and attempts to trace the main lines 
of evolution in the plant and animal kingdoms, 
including the probable lineage of man. Part III, 
The Origin of Variation, discusses the mode of 
origin of those hereditary variations which form 
the necessary basis for the action of natural se- 
lection. Part IV, The Origin Of Species, is con- 
cerned with the development of discontinuities 
within a series of varying organisms giving ris¢ 
to formation of species and higher categories. The 
final section, Retrospect and Prospect, sum- 
marizes briefly what has gone before and quotes 
some predictions for the future of the organic 
world 
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H. J. Muller and the Geneva Conference 


The Atomic Energy Commission was technically well within its rights in 
barring H. J. Muller’s paper that was prepared for presentation at th 
Geneva conference (see page 822). It was understood from the beginning 
that not all papers submitted could be accepted. And there was certainly 
no obligation to name Muller as an official delegate, Nevertheless, many 
persons will regret the affair, because devious methods appear to have been 
used to keep Muller off the program and because his viewpoint, which 
happens to differ significantly from that of the commission, was apparently 
not as fully represented at the conference 
wished. 


as most geneticists would have 


If one adopts the generous view that the AEC officials acted in good faith 
and that the final outcome was the simple result of ineptness, there still 
remains the question of whether the decision to bar Muller's paper was a 
wise one. Many of those who know Muller's international reputation as 
a competent and responsible expert on the genetic effects of high-energy 
radiation will believe not. The scientists who attended the panel meeting 
at Geneva on “Genetic effects of radiation: human implications” expressed 
themselves wordlessly but eloquently by giving Muller a standing ovation 
as he sat silent in the audience. No doubt, their reaction is shared by large 
numbers of scientists in this country—inside the AEC as well as outside 

Although there is widespread agreement among geneticists regarding th 
qualitative effects of high-energy radiation on hereditary material, much 
remains to be learned about the quantitative effects, particularly at low 
dosages and on man. It is also true that there are wide gaps in our knowl- 
edge of the direct effects of very low dosages of radiation on man. At a time 
when large human populations are being exposed to small amounts of radi 
ation in addition to natural background, information on these points be 
comes extremely important. It makes no difference whether the radiation 
comes from weapons of war or from the many peacetime uses of atomik 
energy that can now be foreseen. Research workers in AEC-financed na- 
tional laboratories and in many other laboratories are trying their best to 
get this information as quickly as possible. AEC is doing a magnificent job 
of helping them—through financial support and otherwise 

It is tremendously important at this time that there be free and open 
discussion of all possible radiation dangers. Only in this way can maximum 
progress be made in evaluating the dangers and taking necessary steps to 
reduce or climinate them. There is no magic formula for arriving at a figure 
for the so-called “permissible dose.” In Handbook 59 of the U.S. National 
Bureau of Standards, in which this term is defined and its origin reviewed, 
it is made clear that this dosage—0.3 roentgen units of x-rays per week for 
whole-body irradiation—should be permitted only for adults exposed in 
small numbers. For children or large populations, it is recommended that 
the usual value be divided by 10. With the prospects of a great increase in 
peat etime use of atomic energy, we cannot too soon know what “re reason 
able upper limits of radiation where large numbers of persons are involved 
Important precedents are being established, and it will become increasingly 
costly and difficult to modify them if they should prove to be inadequate. 

There are therefore compelling practical reasons, to be added to th 
obvious ones that should apply at all times to all forms of knowledge, for 
resisting any authoritarian or arbitrary suppression of free and open discus- 
sion of the hazards to man of radiation —Grorcre W. Breaput 
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Another Look at 


Che recognition of widespread glacia- 
tion as an explanation for numerous de- 
tails of topography, geology, and biolog- 
ical distribution ranks with the greatest 
achievements of scientific observation and 
reasoning. The underlying cause of glaci- 
ation, however, remains in doubt. Text- 
books on geology and climatology usually 
devote a page or two to a listing of the 
various theories, with emphasis on the 
ones currently most popular, but it is 
that the latest text- 
books on historical geology make no men- 


significant two of 
tion at all of the probable causes of ice 
ages. This may reflect a cautious attitude 
on the part of textbook writers and a lack 
of agreement among the experts, but it 
may also demonstrate a lag in interest or 
a feeling that the problem is hopeless of 
solution. 

Certainly the subject is not diminish- 
ing in importance, for it has ramifications 
extending into the realms of astronomy, 
climatology, geology, and biology that 
were unappreciated a few years ago. The 
evidence of gradually changing climate 
and rise of sea level has become of in- 
creasing concern to business and military 
minds. Perhaps the problem of glacia- 
tion, like so many other interesting and 
vital subjects when they become dis- 
membered among different departments 
of learning, is being avoided because no 
one feels justified to attempt a synthesis 
for fear of showing ignorance in related 
fields that are also involved. 

At least 29 “explanations” have been 
advanced to account for widespread gla- 
ciations. Most of these had little chance 
of survival from the first, but others en- 
joyed some degree of success until they 


Dr. Stokes is chairman of the Department of 
Geology at the University of Utah, Salt Lake Cicy. 
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the Ice Age 


William Lee Stokes 


were rendered untenable by subsequently 
accumulated information. It 
purpose of this article (/) to list or dis- 
cuss these theories. They have been ade- 
quately treated in several widely avail- 


able books (2, 3 


is not the 


Ideal Theory 


An ideal theory of glaciation should 
satisfy as simply as possible three chief 
requirements: (i) an initiating event or 
condition, il a cyclic 


repetitions or oscillations within the gen- 


mechanism for 


eral period of glaciation, and (iii) a ter- 
minating condition or event. It is agreed 
by most students of the subject that the 
first requirement is met by mountain 
building. Elevation of large tracts of the 
earth is the one invariable prerequisit« 
of the major glaciations proved by geol- 
ogy. Much more difficult is the problem 
of the great oscillations of climate, seem- 
ingly independent of topographic change, 
which occur within the glacial interval. 
The termination of glaciation apparently 
awaits only the lowering of land areas by 
erosion or crustal adjustments so that 
rainfall replaces snowfall as the chief 
form of precipitation. 

Although extraordinary or even cata- 
strophic events may have caused the ice 
ages and their oscillations, it is neverthe- 
less true that the ideal theory ought to fit 
within the framework of uniformitarian 
principles. A theory 
provable, unobservable, or unpredictable 


that relies on un- 


conditions, when well-known or more 
simple ones will suffic e, cannot be widely 
accepted. Among the more or less spec- 


tacular hypothetical events that have 


been invoked as possible causes of the ice 


ages are flooding of the ocean by sub- 
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marine lava, radiations 


from a warm 
moon, rapid oscillations of the continents 
in and out of stratospheric elevations, and 
passage of the earth through great clouds 
of cosmic dust. Since none of these have 
been observed, they must remain merely 
hypothetical possibilities. 

Less open to question but still lack- 
ing adequate scientific demonstration are 
such ideas as long-term variations in 
solar energy output, tilting of the earth’s 
axis, wandering of the poles, variations 
in radioactive warming of the earth, and 
radical changes in distribution of conti- 
nents and ocean basins. 

Any theory will be greatly strength- 
ened if quantitative data can be brought 
to its support. Of course, past events are 
difficult to analyze mathematically; but, 
if measurements of existing climatic phe- 
nomena can be shown to have a bearing 
on past glacial periods, the basis of proof 
will be greatly broadened 

rhe ideal theory must be prepared to 
explain simultaneous glaciations over the 
entire earth. Evidence is now conclusive 
that the glaciations on opposite sides of 
the Atlantic 
Separate or 


were concurrent events. 
alternating glaciations of 
the Northern and Southern hemispheres, 
once thought to be possible, evidently did 
not occur in the Quarternary period 

Last but not least, the theory must 
explain the greatest paradox of all—the 
evidence of cold and ice existing and in- 
creasing simultaneously with conditions 
that favored accelerated evaporation and 
precipitation. In other words, lowering 
temperatures and greater precipitation 
are considered to have existed side by 
side on a world-wide scale and over a 
long period in apparent defiance of 
sound climatological theory. Among the 
many quotations that could be cited re- 
flecting the need for a more comprehen- 
sive explanation of this difficulty the 
following seems typical (4 

“Tn the Arequipa region fof Peru], as 
in many others in both hemispheres 
where Pleistocene conditions have been 
studied, this period appears to have been 
characterized by increased precipitation 
as well as lowered temperature. If, how- 
ever, precipitation then was greater over 
certain large areas of the earth’s surface 
than it is at present, a corollary seems 
to be implied that over other large areas 
evaporation was greater than normal to 
supply increased precipitation, and hence 
i latter climate was 


in these areas the 
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warmer than normal. This seems at first 
sight to be an astonishing conclusion. The 
reasoning may be fallacious and should 
not be accepted without much investiga- 
tion and consideration, but we may pur- 
sue the idea a little farther. Where were 
these warmer areas? Were temperatures, 
integrated over the whole earth’s surface, 
actually so different from those of the 
present as has been assumed? We might 
propose the hypothesis that climatic con- 
ditions were far from steady in any one 
area, but were subject to large shifts, and 
that intervals of ameliorated conditions 
in some regions coincided with increased 
severity in others. The Pleistocene, then, 
may have been a period of sharper con- 
trasts of climate and of shifting climates 
rather than a period of greater cold.” 


Some Climatic Prerequisites 


Glaciers cannot form without precipi- 
tation, and it is obvious that most of the 
precipitation must be in the form of 
snow. However, the mere fact that snow 
falls in large quantities on a given area 
does not automatically guarantee that 
glaciers will result. ‘There must be an ex- 
cess of snowfall over melting in order 
that ice accumulation can take place. 

Two factors are involved, and their rel- 
ative effects are more important than the 
magnitude of either. During periods of 
glacial advance any of the following con- 
ditions can result in ice formation: (i 
total snowfall remains constant but po- 
tential melting falls off; (ii 
creases and potential melting remains the 


snowfall in- 
same, (iii) snowfall increases and poten- 
tial melting increases at a slower rate; 
iv) snowfall diminishes and potential 
melting decreases at a faster relative rate. 
Similar but opposite conditions can be 
visualized for periods when ice is dimin- 
ishing. 

The annual increments resulting from 
any of the conditions just noted can mul- 
tiply with time until ice masses of conti- 
nental proportions are created. The im- 
portant thing is not the magnitude of the 
annual contributions but their ultimate 
number. The initiation of a glacier may 
be a relatively insignificant event. A 
slight temperature decrease or a small in- 
crease in average precipitation, if effec- 
tive at the right time, will be sufficient to 
start an ice age. Every glacier had its 
inception from a thin layer of snow that 
remained on the ground where none had 
remained the summer before. The tem- 
perature need suffer no drastic decline 
and the precipitation no large increase 
at the time this happens. The important 
thing is that the trend be unidirectional 
and remain in effect for a very long time, 
so that short-term gains are not wiped out 
by reversals of one sort or another. Some 
mechanism that either increases the pre- 
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cipitation or lowers the temperature very 
gradually over a period of thousands of 
years would seem to be required. 
Glaciers are in general retreat today 
mainly because of a decrease in precipi- 
tation accompanied by an increase in 


temperature (5). It is thought by many 
that the fluctuations observed within his- 
toric time are due mainly to variations 
in precipitation and that glaciers could 
flourish in spite of present warmth if 
snowfall were sufficient. 

If decrease in precipitation is suspected 
of being the most important factor in 
eliminating glaciers at the present time, 
it is possible that an increase in precipi- 
tation may have been the most important 
factor in producing the glacial oscilla- 
tions of the past. Heavy precipitation and 
cold are incompatible in long-term ef- 
fects, and low temperature is therefore 
antagonistic to glacier growth. If lowered 
temperature and increased precipitation 
are considered to have been strictly 
simultaneous in origin, one could not 
have caused the other, and outside agents 
or agencies must be invoked to cause 
both. If, however, the increased precipi- 
tation and the fall of temperature are not 
strictly simultaneous, then it is possibl 
that one may have caused the other. 

In my opinion, it is reasonable to 
imagine and possible to prove that the 
fall of temperature could be caused by 
an increase of precipitation. This re- 
quires only the assumption that there be 
an annual increment of snow from which 
ice can form. The eventual creation of 
large masses of ice and the dispersal of 
cooling effects by circulating air and 
water systems is an inevitable chain of 
events. The creation of glaciers by simul- 
taneous increase of precipitation and fall 
of temperature appears to be possible 
only on a small local scale and seems to 
require intervention of extraterrestrial in- 
fluences of some sort. 

We are too far removed in time from 
the onset of major glaciation to be able 
to judge the actual sequence of climati 
events and have made the natural as- 
sumption that the fall of temperature and 
increase of precipitation were simulta- 
neous and both due to the same outside 


cause, 


Ocean-Control Theory 


Preceding sections of this article have 
shown the desirability, if not the neces- 
sity, of finding the cause of glacial oscil- 
lations in long-term changes in precipi- 
tation traceable to thermal variations in 
the ocean. Brief mention has also been 
made of some of the fundamental data 
on which such an explanation must rest 
and the essence of an ocean-control the- 
ory may now be stated in more precise 
terms. The theory depends on the unique 


specific heat characteristics of water and 
its latent heats of freezing and evapora- 
tion. As one consequence of these prop- 
erties, the temperatures of bodies of 
water tend to be very stable and to 
change relatively slowly. The ocean has 
such tremendous volume that many thou 
sands of years are required to cool o1 
heat it by ordinary means. The lag in 
response of the ocean to thermal chang: 
allows it to remain warm while cooling 
influences are in operation and to remain 
cool while warming influences are oper- 
ating. It is the thesis of this article that 
the thermal lag of the ocean is respon- 
sible for the oscillation of cold and warm 
climates during ice ages. 

The ocean receives heat from the sun 
and, unless it is disturbed by outside in- 
fluences, must remain in thermal equi- 
librium with solar heating. Such an equi- 
librium has apparently been in effect 
during long periods of crustal quiet that 
have existed in the geologix past The 
equilibrium or near-equilibrium has been 
disturbed during several shorter inter- 
vals by changes attendant to widespread 
mountain building and continental up 
lift. The last thermal upset during th 
Quarternary was marked by four super- 
posed cycles of shorter duration. Uplift 
of land areas allowed the initial accumu- 
lation of glacial ice, and this in turn had 
a cooling effect on the atmosphere and 
ocean which initiated a chain of events 
known collectively 
Ice Age. 

Cold water from glaciers enters the 
1 


as the Quarternary 


rivers and cools the surface layers of the 


ocean. Chilled water near the polar r 


gions tends to sink and spread into tl 


Y 
lower latitudes, so that the bottom waters 
are likewise chilled. Eventually condi 
tions are right for the formation of sea 
ice in the north polar regions, and ice- 
bergs from this source and from the land 
areas exert further cooling influences 
With periodic overturns, which may b« 
expected from time to time, the whol 
ocean experiences a lowering of tempera- 
ture (6 The climatological effects of 
this cooling are complex, but the most 
notable is a decrease in evaporation. This 
gradual and slow decline is closely fol- 
lowed by a decrease in precipitation over 
most of the earth. As a consequence of 
this, the glaciers gradually waste away 
and largely disappear; inland lakes dry 
up and other signs of aridity are common. 

While the ocean is still cold from the 
glacial effects, the land receives and re- 
tains more heat and the river waters run 
warmer than when they are derived 
partly from ice. Solar heat commences 
to assert itself, cloud cover diminishes, 
water area of the ocean is expanded over 
shallow continental shelves, icebergs and 
eventually sea ice disappear, albedo (re- 
effects fall off, and the ocean 
commences to warm. After a lapse of 


flection 
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time measured in thousands of years, the 
evaporation and precipitation again show 
an increase, and there is a rather sudden 
rebirth of the glaciers, provided that 
topographic conditions are still favorabl: 
to creation of snow and ice fields. 
The process is repeatable and periodi: 
as long as precipitation provides an in- 
crement of snow from which ice can 
form. If the topography becomes suffi- 
ciently subdued either by erosion or by 
isostatic adjustments, it is apparent that 
rain will fall where snow had fallen be- 
fore, and there can be little storage of 
ice to bring on another cycle of cold 
Ocean temperatures will now be domi- 
nated by ordinary solar heating. The 


terminating condition of glaciation, like 


ts initiation, is topographic and, in the 
final analysis, is governed by the interac- 
tion of orogenic and epirogenic forces 
within the earth and degradational forces 


on its surface 


Glacial Cycle Analyzed 


Any system showing cyclic changes, 
such as the stages of the Quaternary Ic« 
Age apparently do, should exhibit at any 
time a predisposition of components ca- 
able of carrying it from the preceding 
stage into the succeeding stage. In other 
words, a relationship must exist that al- 
lows prediction of the succeeding el 
fect and reconstruction of the preceding 
cause. If this is true, the present world 
climatic conditions, if properly under- 
stood, may contain the key to what has 
already happened and what will happen 
Che complete cycle need not be observed 
if any of it is correctly interpreted. Fig 
ure 1 shows in diagrammatic fashion th: 
conditions in four selected Stages of the 
glac ial cy¢ le. 

An analysis of the ice age may best 
commence with the present, for which 
relatively more data are available. The 
present obviously lies somewhere between 
a minimum and a maximum of glaciation, 
and the glaciers appear in general to be 
wasting away. It may be argued that we 
are in a minor recessional phase and that 
the general trend is toward an increase of 
ice, but for the purposes of this discussion 
this makes little difference. The oceans 
are relatively cold, possibly about as cold 
as they can become. As is shown by 
paleotemperature studies, they are surely 
much colder than they were during the 
Cretaceous and much of the Tertiary and 
probably colder than they were during 
the period when glaciers were advancing 

Evaporation and precipitation are rela- 
tively lower than average, as is witnessed 
by the retreat of the glaciers, the low 
volume of rivers, the absence of lakes in 
regions of internal drainage that were 
filled a few thousand years ago, and the 
distribution of plant and animal life 
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The polar ice is diminishing at a rapid 
rate, and it is possible to foresee the time 
when there will be none at all. As is the 
case with land ice, the present melting of 
the polar ice cap may represent a minor 
oscillation on either a waxing or waning 
phase of glaciation, but the weight of 
evidence points to the possibility of a 
complete disappearance. 

Although the most recent trend of cli- 
mate is distinctly toward warming, clima- 
tologists are not convinced that this trend 
will continue for long. We may have 
reached the minimum of glaciation dur- 
ing the so-called “climatic optimum” of 
4500-2500 B.c., or we may see even 
greater warming in the centuries ahead 


There is no doubt that previous inter- 


= -— ==> 


. ¢ EVAPORATION AM 
t | } PRECIPITATION ” 
eae ee 
ICEAN —: La RIVERS 
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glacial stages were warmer than the pres- 
ent, and it may therefore be assumed that 
we are in the waning stage of glaciation 

During the typical interglacial phase, 
conditions are significantly different from 
the stage of glacial retreat. The ocean is 
still cold from the effects of the recently 
melted ice, but it will begin to warm 
later in the interval. It is not possible to 
know just when the warming influences 
commence to gain the ascendancy, but it 
could be while there are still many gla- 
ciers in existence, probably including the 
Antarctic icecap 

The total period of warming, as will be 
shown later, would seem to require at 
least 50,000 years. When ice is at a mini- 
mum, the rivers run at or near their 
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Fig. 1. Diagrammatic interpretation of climatologic elements at four selected stages of the 


glacial cycle. 
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warmest stages. Although the total vol- 
ume of rivers may be rather low at first, 
it will increase as the cycle advances and 
the oceans warm. Icebergs will be few or 
nonexistent. The polar pack ice will have 
Arcti 
Basin will cease to contribute cold water 
With 


the disappearance of the land and sea ice, 


entirely disappeared, and the 


to the deeper parts of the Atlantic. 


the atmospheric zones of frontal activity 


that are responsible for much of the pre- 
cipitation will probably weaken and shift 
poleward, The final removal of the ice 


may be a rather sudden event, for the 


last thin remnants may melt away o1 


All the 


zones will shift northward, and 


break up during a single season 
climatic 
milder climates will prevail over broad 
areas formerly dominated by cold 


Evaporation and consequently precip 


tation will be low. This will be du 


not 
an but also to 
Hot. 


1ONnS will prevail ove! broad contine ntal 


lakes 


only to coldness of the 


oct 


diminished windiness dry condi 


t 


Interior will be relatively 


areas 


low, and saline deposits will form. Loess 
ind dune sand may accumulate over 
broad areas where vegetation has n 
established itself. 

Conditions are right at this time for 


third stage 


the gradual passage into the 


that of glacial advance. Pre paration for 


the actual creation of the ice sheet may 
require a re | itively long time The rac 

ual warming of the ocean may take at 
least 100,000 years to reach the point 
where the precipitation is great enough 
to leave a summer increment for ice for 
mation. Once a large, permanent snow 
field is created, the climate may chang 


rather rapidly, and there will be a great 
speeding up of 


Phe 


the ice forming process 


atmosphere at and over the snow 


and ice will be chilled and will affect the 
temperature of a wide belt of adj nt 
land Chis will allow the snow cover to 


expand at an accel rat« d rate 
portant will be the evapo! iting effects as 


the chilled air is carried over adjacent 


relatively warm oceans. The id dry air 

| be « ipabl or r ving much water 
vapor, which can be precipitated almost 
immediately. Windiness will increase. and 
eventually a zone of frontal storminess 


vill be created with cons quently greater 
precipitation on the edges of the ice sheet 
Meltwater from the snow and hel 
I] mmence to enter th ) nd 
ost significant effects will be th pal 
tially landlocked Polar Basin. Freezi 
! seca water 1s facilitated in many ways 
, but actual creation of a floating ic« 


cap must await the chilling of practically 
Che 


the entire body of subjacent water 
chilled 


surface water sinks because of 
greater density, but at about 3 °F no 
further density differences exist, and at 


this crucial point sea ice will form (7, p 
The cooling of th 


polar ocean may 
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take a long time, but it will be aided by 


the increasing amounts of cold, fresh 
water from the land. By the time con- 
ditions are right for polar ice forma- 
tion, the land ice may have already 
reached the ocean over a broad front, 
with icebergs adding to the cooling 


effects. Once 
will spread and thicken with great rap- 
l 


be forced outward along its periphery 


initiated, the polar icecap 


idity, and the areas of sinking water wi 


into the Alantic where they are now 
located 

[hese hypothetical events are differ 
ent from those postulated by Bell (8 
vho believes that the polar sea ice must 
orm first d that this precools the ocean 


n preparatio for the land glaciation 


Brooks has analyzed the influence of a 
polar icecap and has shown that the final 
effects appear superficially to be out of 
Il proportion the initial causes (2, p 

he ultimate lowering of the win 


1 1 


ut by an 


eT! tempel brought al 

nitial small fal f temperature of 0.6 | 
will ibout 45°F. The conti 

but tl present theory makes is a 
mechanism whereby the original small 
temperature decline may occur; the rest 
of the process follows Brooks’ analysis 


recipitation exceeds melt 


As long as 


vill continue to advance; 


temperatures are low 

enough, sea will continue to freeze 
polar re s. Four times during the 
Quaternary the ice sheets advanced to 
very nearly the same positions in central 
North A ca and then melted away 
[The catastrophe of almost complet 
smother f the continent by ice was 
prevented by versal of the process of 
! her by a rise of te mperature 

yw by ; | of precipitation. The direct 
nd indire cooling of the ocean by ic« 
vould seem sufficient to lower evapora 
t l nd | yitation enough to bring 
yu star tion ot the { lac ers without 


ntervention of any outside agent 


Th elt lating process will suffice 

0 stat tl ind ice, which will disap 
pear first, perhaps irregularly and in 
| S 1 tl 1 ice later when tem 
peratu the point where sea 
1 I | A During the period 
of ' he climate may be very 
unsettled. Adjustments in ocean currents 
! ) ) ind storm tracks, and 
rt s ) may be expected 
his is the climatic situation of the pres 
\ I tage set for the com 

plete « of the ice for 


lenethy nu rglacial period 


Sufficiency of Causes 


Most glacial theories have failed for 
one of two reasons: either they did not 
fit the facts of distribution and chronol- 


vy or the postulated agents were of in- 





sufficient strength to bring about the ob- 
The 


subjec ted to 


served effects ocean-control theory 


must be rigorous examina 
tion on both of these points before it cai 


The 


correlation with observed facts has beet 


be considered a worth-while idea 


eneral way, and some co! 


discussed ina 


sideration must now be given to the suffi 
postulated mechanisms 


: e. Many 


whi h can be eva 


ciency of the 


bring about an ice ag factors 
involved. some ot uated 


in a general way, and others scarcely 
all with present information 
The 


i¢ ulate d to have 


ocean 1s 





volume of about 300 million cubic 1 

Y he annu evaporation from the 
ocean Is equ to about ov, 
miles, and of tl yout 24,000 cubic miles 
falls as precip on on the land. Of this 
land precip yn bout 6500 

miles returns to the ocean throug 
rivers. This is a 1 tively small amo 
mut during ntury a total of 65 

ubic mi s rculated. Assumin 
very roug ‘ ms that the aver 
river \ r is C warmer than the 

iwe ocean water condition that mig 
easily obtat vhen the ocean is coldes 
and warming influences are operating 
land, it would require 45,000 years t 


the rivers to raise the temperature ol 


ocean by 4°C. This is roughly the t 
required to re rculate a volume of wat 
equal to th total content of the oc S 
with present river ipacity 

If the temp ture difference bet 
rivet! and ocean water 1s maintained 


only 1°C, then 100 ) vears would be 


quired for a 4° change. It is wel 
point out that all ocean water can be ¢ 
sified according the place of orign 
the surface and that the properties 
quired at the surface are most Import: 
in tracing the movements of the com] 
nent parts of tl vceans. The effects « 
river waters in determining salinity 
temperature tf areas of the ocean surt 


have probably not been entirely dé 


mined but are certainly important 
Th ) river wate! | 
is only on f flects tl has 
owerln perature of the 
() n \ t ] by dir t ce 
spread ilo | ean bottoms. W1] 
rs ontinen cers are dischar 
direct to ( ilonge thousar 
f miles of ¢ , the ref 
effects mus remendous. The sun 
tion of thes icl oO ld em tT 
‘ , = f ocear 
ae 1 1 
peratul pe | n A 


have 


Ipitation, ne sper 


When the ers 


owing to lack of pre 


disapp 


ded to restore w: 


mechanism 1s n 


to the her than normal s 


ocean oO 


heat. The rivers merely help to transn 


to the ocean some ol the heat that fa 


upon the la 


There are certainly a at number 


ere 
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modifying terrestrial influences, perhaps 
including some totally unsuspected ones, 


that exercise important effects, but it 
appears safe to conclude that those just 
mentioned are operating within tims 


periods of the right order of magnitude 
ind along lines capable of achieving the 


bserved effects 








Prelude to the Pleistocene 
Dhe ocean-control theory would be 
ypen to serious criticism if it made no 
relation with climatic conditions be 
re the first continental glaciation. The 
rend it culminated in Pleistocene ic« 
rmation may have had its inception 
of years befor the tual ice 


taceous period was charac 


wide, shallow epicontinental 


seas, | lying lands, and mild climates 
ossils indicate that dinosaurs lived al 
nost to the Arctic Circle and that semi 
ropical vegetation grew in Alaska. Tl 
peratures ol late Cretaceous 
in the Gulf Coast of the United 
State ind near England and Denmark 
re irly uniform, as is shown by 
tudy of xveen isotope Ss. and were abou 


» 1 6°C, considerably higher thar 


hey are at present (10 
Although ocean currents must have 
een quite different during the Creta 
eous comparison with the present, 
lifference in circulation is not needed to 
xpl he warmer oceans and lands 
During the Cretaceous there was consid 
rable folding and faulting, but ther 
ere few really high mountains to genet 
( ind the Canadian shi d was 
relatively low. Judging by paleogeo 
raphic maps, the area of ocean exposed 
the sun was perhaps )to 15 percent 
! r than it is at present, thus allowing 
Dur he Tertiary, a gradual cooling 
f tl nd continents took plac: 
I} hown by the study of near-shor« 
nal I sms alon he Pacif bor 
r of } America by Durham (1/ 
\ ud d floras of ter 
I 5 s by Chan ind by 
\ pen ocea faunas of the 
P () iby Emil ; Sin il 
) Europe is indicated by tl 
l Ke r as quoted by Broo! 
Dp Without go further 
t t is evident that th ’ nter 
P vcene to tl Pleistocen 
vas in general one of increasing coolin 
nd de ig precipitation 
l] oling was simultaneous with in 


North 


interior 


America 


portions 


emerecnce ot 





ind by elevation of its 


The same is true of other continental 


I he pal ogeo 


masses in varying degre« 


sraphic maps of the late Tertiary show 


world-wide evidences of 


ompared with earlier periods 
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emergence, as 


Although the Rocky Mountain or Lara 
mide revolution is popularly supposed to 
have occurred at the transition from the 
Cretaceous to the Tertiary, it has become 
increasingly evident that mountain build- 
ing was continuous from place to place 
from the late Jurassic or early Cretaceous 
and that deformation continued throug! 
Tertiary 


the early and Quaternary. | 


spite of extensive folding and faulting in 


the early Tertiary, the western United 


States remained relatively low at that 


time. The Green River lake that occupied 


ny thousands of square miles in the 


western United States during the Pale 


cene and Eocene is thought to have stood 
100 feet al a level and t 


OVE SE 





have formed in tropical or subtrory 

| ites (]4 The rresponding beds 
today are 5000 feet above sea level The 
Oligocene and Miocen tnessed tru 
widespread movements, which brou 
about regional uplift of much of v ! 
North America. The Flot unt lak d 
f O] ‘ 108% Colorado 

have ibunda nd far ! 





ind 3000 fe ib sea leve 
Chese beds at pre out 9 
n elevation. It is thought that the uplif 
from the initial posit ! OUUU Te | 
pened before tl d-Pliocene and tl 
remainder since that tin 

Wh took pla ! he continent 

vield areas during this time cannot b 
det ned, but it may be concluded tl 
the entire North A rican continen 
became hicher 1 more extensive thar 
it was at any other previous tin Che 
ontinental emergen cooling of th 


and decreasin prec 


ipitation oF 


unrelated 


prot events 
Behind the climatic effects lie diastro 
ph 1USeS Th reation of larget nd 
hicher continental masses could have in 
fluen 1 th cean temperature ni! 
wavs. Thed rease nw er area exp d 
tl SI Ss rays ild nave | l som 
ool effects: th cl d radiat I 
eat { | le d tracts would 1 
) nt ) yt ft t ti car 
h \ chan 
, , —- j 
' At } 
T} endd s of S 
olen f f tl Pl 
nines } real. { 
uld } bot ntai 1 
nental ' f some sort i 
‘ efor } ! th ff s 
awe thy ‘tally erased. |! 
that tl juMet harp uplifts t 
m bout in North America and 
parts of the world were sufficient 
sure the formation of ice fields whet 


non } id existed before This wo ild Cl 


tail no increase in precipitation nly 


lowering of temperature throug! 


The possibility of act ial increase of pre 


| 
uplitt 


is suggested by the fa th 
North 


and South America made an appearanc« 


cipitation 
the Panama land bridge connecting 
or rather reappearance, late inthe Plio 
This by itself could have had th 


effect of diverting increased amounts of 


cene, 


warm water to more northerly regions Or 
of permitting higher temperatures and 
evaporation in the Gulf of Mexico with 


consequent great precipitation in are 


to the north 


The conditions at the beginn ng ot th 


Pleistocene are difficult to reconstru 
ind at the present no entirely satisfactory 
explanation for the onset of gl ition 
ppal it ft m 


Importance of North 


American Glaciers 


Most of the f 


acts regarding pales 


peratures nd Tertiary climatic change 
I I een appealed to in tl art 
ave | derived from North Amer 


wr sale nore th mainder of tl 
eartu it ther re good re ns to b 

ve that the North America 
nay | played a major, if not abs¢ 
itely essential, role in the laciation of 
he rest of the earth. This is because th 
North American glaciers constituted sucl 

" proportion of the total volume 
Pleistocet ic 

According to Antevs (/6), there was 

(50,000 cubic kilometers of ice in the 
North American glaciers at the maximum 
f the fourth glacial period and a grand 

tal of 36,850,000 cubic kilometers f{ 
he entir irth. Daly (/ gives compat 
able figures of 22,600,000 cub kilome 


ers for North America and a world tot 
of 34 ) cubic kilometers. A vet 
detailed analysis by Flint (3, p. 4 es 
total of 28.426.545 cubic kilometers f 
North America and a world total of 49 
t cubic kilometers 
It is evident that from o1 half 
rds of t total world ice was in tl 
North An ' ers. This | 
he icier-maki pr S . 
f a ie comal t Accore 
ntrol theory, gi 
) 1-1! la pr 
S s | I fi rt 
Nor \ 
\ 1 nalysis of th 
f Nor Ar 
! ) le at pr ut 
OSs) if xist \t } rt 
| r Bas ind adjow I 
the ( id Shield, co 
m d old-produ in irea. WI 
the glaciers are mature, som f tl 
5 eomeewed ’ na t ter 
M ssissIpp draina \ ‘ 
mes would be much |! tl 








now. The Gulf of Mexico lies to the south 
and is a great warmth- and moisture- 
producing area. From it and nearby 
oceans springs the Gulf Stream, which 
carries warmth into the polar areas, It 
seems likely that much of the precipita- 
tion for the ice fields came from the Gulf 
of Mexico. The thermodynamics of this 
system, if fully comprehended, may ex- 
plain almost by themselves glaciation of 
the Pleistocene. 


Some Supporting Arguments 


\rguments for the ocean-control theory 
to this point have taken the form of cor- 
related facts and inferences that directly 
support it, but some attention must also 
be paid to possible advantages it has to 
offer over competing theories. A few of 
the most widely accepted contemporary 
ideas should be briefly considered. 

The Milankovitch theory (/8) is es- 
sentially astronomical in aspect and in the 
recent past has enjoyed the support of 
many scientists (19, 20). Without going 
into detail, it is assumed that the com- 
bined and coincident effects of periodic 
changes in the eccentricity of the earth’s 
orbit, the longitude of the equinox, and 
the inclination of the earth’s axis to the 
ecliptic will determine the amount of 
radiation received by each point on the 
When these 


plotted, they are believed to show max- 


earth’s surface. effects are 
ima and minima corresponding to the 
changes of climate of the Pleistocene. 

The Milankovitch theory has been 
largely discarded, in America at least, 
as an adequate explanation of the glacial 
oscillations of the Pleistocene. Arguments 
against it have been summarized by Flint 

2, pp. 403-404, 506-507) and are ob- 
viously sufficient to cast serious doubt 
upon its validity. 

Although Milankovitch’s theory may 
not satisfy many scientists, it is neverthe- 
less true that astronomical theories are 
more popular than “terrestrial” ones. In 
the recent symposium on climatic change 
21), the weight of authority and the 
general tone is toward a solar control 
mechanism. 

Granting that solar variations may be 
the cause of the ice ages, the great weak- 
ness of dependent theories is the lack of 
proof that sufficient changes could or do 
occur. Theoretical considerations sup- 
porting the possibility of solar variations 
of major proportions have been put forth 

22), but actual observations spread over 
a significantly long period are not at 
hand. For practical purposes, a theory 
based on solar variation may not be sus- 
ceptible to the necessary observations, 
and the problem will be removed from 
all but theoretical investigation. It seems 
evident that we are entitled to look with 
some degree of skepticism on astronomi- 
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cal theories as they are presently consti- 
tuted. 

Most recent writers are agreed that 
more than one factor is probably neces- 
sary to bring on an ice age, and that one 
of these factors is elevation of the land. 
This, however, fails to account for the 
oscillations within the general glacial 
period; geologists have found no evidence 
of significant topographic changes corre- 
sponding with the minor glacial stages 
other than those traceable to the action 
of ice itself. 

The most popular present theory is 
that of Flint, which combines the terres- 
trial effects of mountain building with 
the astronomical effects of solar variation 

2, pp. 512-550). According to Flint, the 
following items of basic data must be con- 
sidered. (i During glacial ages the 
regional snowline was lowered roughly 
parallel! with itself. (ii) The Pleistocene 
climatic changes affected and are con- 
tinuing to affect the whole world at the 
same time, and the, pluvial climates coin- 
cided with them. (iii) The climatic zones 
in the Northern Hemisphere maintained 
their relative positions throughout the 


Glac it rs are ge- 


Pleistocene epor h. 1V 
netically related to mountains and other 
highland areas. (v) Solar energy is ob- 
served to fluctuate at present through a 
small range. From these facts it is de- 
duced, among other things, that “low 
ered temperature, not increased precipi 
tation, started the glacial age.” This, if 
true, would prove fatal to the ocean- 
control theory, which assumes that in- 
creased precipitation preceded the for- 
mation of ice and that the refrigeration 
followed soon thereafter 

The postulated chain of events by 
which increasing precipitation (with ele- 
vated land) could cause fall of tempera- 
ture is fairly simple and straightforward 
Ihe increased snowfall would produce 
ice almost immediately; and, if the ice 
masses became large enough, their cool- 
ing effect upon the atmosphere, land, and 
ocean would become inevitable. If, on 
the other hand, the fall of temperature 
came first, it is very difficult to see how 
an increase of precipitation would follow, 
especially on a large scale and as a cause- 
and-effect phenomenon. 

With regard to the snowline, it should 
be borne in mind that its position is de- 
termined by two things, the temperature 
and the amount of snow. Flint (2, p. 32 
gives some impressive data showing how 
the snowline is influenced by the total 
snowfall. It seems permissible to assume, 
on the basis of present evidence, that the 
increased precipitation not only could 
precede the fall of temperature but also 
is the most likely thing to occur. 

Gilbert N. Lewis (23) has approached 
nearer to the idea of ocean control of 
glaciation than any previous investigator 
known to me. Lewis visualized the im- 


mediate cause of a great glaciation as an 
increase in evaporation but made no 
specific suggestion as to how this could 
come about, except by accident such as 
the upthrust of a portion of the ocean 
bottom. He suggested that the termina- 
tion of glaciation could be brought about 
by a general lowering of temperature by 
loss of solar energy through excessive ré 
flection from snow and ice fields. Lewis 
made no provision for self-perpetuation 
or cyclic mechanisms and thus failed to 
account for the four stages of the Pleis- 
tocene I eA 


Conclusions 


Serious and perhaps fatal objections to 
an ocean-control theory of glaciation will 
probably have occurred already to some 
who have read the foregoing summary 
Criticisms and suggestions will be wel 
come. The theory is susceptible to mathe- 
matical analysis on many points. Quanti- 
tative data on the heat budget of th 
ocean could be brought to bear on the 
subject, and the relative temperatures 
and volumes of rivers and the bodies of 
water into which they flow could also be 
examined. Myriads of climatologic, met 
orologic, oceanographic, biologic, geolo 
gic, and topographic details should be 
considered in any attempt to solve the 
problems of glaciation, always with th 
aim of integrating an acceptable over 
all hypothesis 

The ocean-control theory requires a 
rather clear-cut course of events during 
the progress ota glac ial-interglac ial cvcle 
These postulated events can be checked 
against what is known or what may be 
learned about the chronological sequence 
ot geologic events during the Pleisto ene 
The theory requires a warm ocean coinci- 
dent with the early and mature stages of 


glaciation. This rather novel concept is 


in Opposition to most previous theories, 
which postulate world-wide cold affecting 
both the land and the ocean simultane 
ously. Means of checking the coincidence 
of warm oceans and cold lands appear to 
be offered by study of fossils and coral 
reefs, and usable results may already be 
at hand in this field. It is apparent that 
some reliable means of assuring contem- 
poraneity of basic data from land and 
sea deposits must be introduced before 
results can be conclusive. 

The theory requires a coincidence of 
fluvial periods and glacial advances, with 
the filling of 


slightly ahead of the growth of the ic« 


interior basins running 


sheets. The times of most severe conti 
nental cold should be during the waning 
stages of the glaciers, and the cold 
periods should overlap into the early part 
of the succeeding interglacial period. The 
loess-forming intervals may be mainly 
late in the glacial stages. 
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Crucial tests based on the foregoing 
considerations and also many others can 
be devised to test the possible validity of 
an ocean-control theory. I intend to pur- 
sue some of these tests as they concern 
the geologic aspects of the problem. 
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Survey Profe 


C. P. Berkey, Pioneer 


in Engineering Geology 


Geologic knowledge has been applied 
intuitively to the building of man-made 
structures for centuries. But only in re- 
cent years has the geologist become a 
member of the teams that plan and con- 
struct great dams, bridges, and aque- 
Charles Peter 


most among those who demonstrated the 


ducts Berkey was fore- 
value of geologic advice in the construc- 
tion of public works. Born on a farm in 
Indiana on 25 March 1867, he moved 
with his family to Texas and then to 
Minnesota, where he completed his doc- 
torate at the University of Minnesota in 


897. His first work was on rocks and 
fossils in Cambrian sandstones at Taylors 
Falls on the St. Croix River. But in en- 
suing years his interests turned to petrol- 
ogy, the study of igneous and metamor- 
phic rocks, which he had seen through his 
college days only as erratic boulders in 
the glacial drift of southern Minnesota 
In 1903, he came to Columbia Univer- 
sity 

The City of New York undertook the 
surveys for the Catskill Aqueduct in 1906. 
Che geologic advisers to the city at the 
time were James F. Kemp and William 
Q. Crosby, professors at Columbia and 
Massachusetts Institute of Technology 
In that summer they left for Mexico City 
to attend the excursions and meetings of 
the International Geologic Congress and 
were otherwise engaged. Hence, inde- 
Berkey. 


pendent responsibility fell on 
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rhe practical problems were investigated, 
and the answers were given with such 
clarity and success that he was to be en- 
gaged in such undertakings for the suc- 
ceeding half-century, until his death on 
22 August 1955 

Charles Peter Berkey was associated 
with scores of engineering projects. The 
Catskill aqueducts of New York and the 
water supply systems of Boston and Los 
Angeles gained his attention. He advised 
on the dams of the Tennessee Valley Au- 
thority and of the Bureau of Reclama- 
tion; the Hoover Dam owes its present 
location largely to his judgment of the 
merits of the foundations and tunnel con 
ditions at this and alternate sites. The 
George Washington 
Hudson River 


tablets. His reports had influence on the 


Bridge across the 


bears his name on its 


construction of public works in half of 
the states of the United States and some 
in foreign lands. The responsibilities wer 
a reflection not only of his good judgment 
and experience but also of his facility in 
presenting in speech and writing the na 
ture and causes of the problems that 
might be encountered in such manner 
that his advice could be understood; 
hence, design and construction were al- 
tered to meet the conditions that he de- 
scribed. Berkey made geology a useful 
tool. The American Society of Civil Engi- 
neers elected him an honorary membet 
in 1941, and the Geological Soc iety hon- 


15. H. D. MacGintie, Carnegie Inst. Wash. Publ 
599, 53 (1953 

16. E. Antevs, Am. Geog. Soc., Research sr., Ne 
17 

17. R. A. Daly, The Changing World of the Ice 
Age (Yale Univ. Press, New Haven, Conn 
1934), p. 48 

18. M. Milankovitch, Handbuch der Geophysik 
Gebr. Brontraeger, Berlin, 1938), vol. 9, pp 
593 698 

19. F. E. Zeuner, The Pleistocene Period, Its Cli 
mate, Chronology and Faunal Succession (Ray 
Society, London, 1945 

20. G. Gamow, Scientific American 179, 40 (1948 

21. H. Shapley et al., Climatic Change (Harvard 
Univ. Press, Cambridge, Mass., 1953 

22. P. L 
137-142 

23. G. N. Lewis, Science 104, 43 (1946 


Bhatnagar, in Climatic Change, pp 


ored him at its dedication of the Berkey 
Volume on the Application of Geology in 
Engineering Practice. 

Berkey was 


geology in Columbia University in his 


Newberry professor of 
later years. His courses in petrology were 
particularly valued; his lectures and dis 
cussions emphasized the reasons for 
things—he was skilled in showing the 
favorable and unfavorable aspects of pos 
sible solutions and the considerations that 
led to his conclusions. In his most dis 
tinctive course, the students examined the 
rocks and sections he had used in reports 
on hundreds of practical problems that 
he had investigated. He was executive 
officer of the department of geology for 
many years, and his counsel was valued 
on administrative committees in the uni 
versity. One of his earliest experiences in 
exploration was an expedition in the 
Uinta Mountains, Utah, about the turn 
of the century. But his greatest satisfac 
tion came from the expeditions of the 
American Museum of Natural History in 
Mongolia in 1922 and !925; much pub 
licity was gained from the latter trip 
through the finding of dinosaur eggs 
One of his greatest services was as s« 

retary of the Geological Society of Amet 
ica through 20 years, from the time when 
it was a small organization with limited 
resources to that when it became mor 
richly endowed through the benetactions 


of R. A. I 


His judgment and enthusiasm were un 


Penrose in the early 1930's 


doubtedly largely influential in this dé 
velopment of the society, which elected 
him president in 1941. He was a member 
of the National Academy of Sciences and 
of the geological societies of London and 
France. The Kemp medal was awarded 
him in 1951 for distinguished service in 
geology His greatest monuments are the 
enduring structures that grew under his 
skilled advice. His influence will affect 
the lives of generations who will not 
know his name 

MARSHALL Kay 
De partment of Geology, 
Columbia University, New York 








News of Science 


Muller’s Paper Barred 


During recent weeks considerable pub 
licity has been given to the report that 
H. J. Muller of Indiana University was 
not permitted to present a paper at the 
International Conference on the Peace- 
ful Uses of Atomic Energy that was held 
in Geneva 8-20 Aug. From newspaper 
interviews with 
officials of the 
United Nations, and statements from 


accounts based on 


Muller, statements by 


Atomic Energy Commission spokesmen, 
the facts appear to be as follows: 

Muller, Nobel laureate and professor 
of zoology at the University of Indiana, 
was invited—as were many others—to 
submit a paper for the Geneva confer 
ence. This he did. 

In a letter dated 18 July Muller was 
told by the AEC that the U.N had “not 
requested” his paper and that because 
of size limitations of the United States 
included 
Four days later another letter from the 
AEC to Muller contained an apology 
for the late notice and blamed the U.N 
for the delay. 


delegation he could not be 


Before the two letters to him were 
sent, Muller had left for Europe. He at 
tended the Geneva conference, as a spe 
tator, but did not present his paper and 
was barred from taking part in the dis 
cussion because he was not an official 
delegate. 

More than a month after the confer 
ence began, Warren Unna of the Wash 
ington Post and Times-Herald reported 
additional facts. He obtained from U.N 
headquarters in New York a flat denial 
that the U.N. had barred or “not re 
quested” Muller’s paper and the further 
statement that the U.N. had been in 
structed by the AEC, in a letter dated 30 
June, that Muller was not a delegat 
and that the AEC did not want his paper 
on the program, 

Confronted with the U.N, statements, 
the AEC then admitted that it was re 
ponsible for the omission of Muller's 
paper. It appears that the paper was 
initially reviewed and accepted by _ the 
AEC. technical staff that processed the 
conference papers. But after the paper 
was forwarded to the U.N. for oral pre- 
sentation, it was decided by the AEC 
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that mention of the Hiroshima bombing 
made the paper “definitely inadmissable” 
at a conference devoted to the peace 
time use of nuclear energy. 
Accordingly, the l .N 
by the AEC 


informed that Muller was not a dele- 


was requested 


to omit the paper and was 


gate. At the time this explanation was 
given, the AEC also declared that no 
suppression of Muller’s views was in- 
volved since his paper would appear in 
the proceedings volumes to be published 
in a few. months by the U.N. 

In a statement made to the press on 


> ee. 
the AEC, expressed his regret that the 


Lewis L. Strauss, chairman of 
“snafu” had occurred and declared that 
he assumed full responsibility for it. He 
added that the correct procedure would 
have been to ask Muller to omit men 
tion of Hiroshima. The mistake occurred, 
he indicated, because the AEC technical 
staff had had t 


in such a short time 


handle so many papers 


The Soo and the Suez 


The Soo Canal, which links Lake 
Superior and Lake Huron, celebrated its 
centennial year during this past summet 
he Soo long has surpassed all other 
canals in volume of traffic; frequently it 
has been cited as having an annual vol 
ume greater than the combined tonnages 
of the Suez, Panama, and Kiel canals 
However, in 1954 the Soo—properly 
named the St. Marys Falls Canal—lost 
its position to the Suez. Ironically, this 
occurred in the canal’s 100th year of 


operation and just a year after the estab- 


lishment of an all-time tonnage record 
of 128.5 million net tons 


The Suez outranked the Soo by a 
wide margin; comparative records of 
106.8 and 85.4 million net tons give a 
difference of 21.4 million tons. Last year 
marked the first time that the commod 
ities moving through the Suez exceeded 
100 million net tons, whereas in 6 of the 
last 10 years the Soo volume has passed 
this figure 

This change in positions was primarily 
the result of the change in traffic in two 
commodities—iron ore and oil. In 1954 


iron ore represented 73 percent of the 


Soo tonnage, and petroleum, both crude 
and refined, accounted for 65 percent of 
the volume through the Suez. 

In 1954 the petroleum products that 
passed through the Suez reached a new 
peak of more than 69.95 million net 
tons. This was also greater, for the first 
time, than the iron ore movement 
through the Soo, which totaled onl, 
62.6 million net tons. Although the oil 
figure represents a gain of more than 
million net tons over the 1953 total, the 
volume of iron ore declined by 36 mil 
lion tons from the previous year. 

Further expansion of the Middle East 
oil fields, which have had a spectacu 
lar development since World War II, 
largely accounts for the Suez Canal’s in 
crease. However, the decrease in ship 
ments in the Soo was caused by eco 
nomic factors 

T he Soo ore trafhc in 1953 reac hed an 
all-time high of 98.6 million tons. This 
record flow was the result not only of the 
high tempo of industrial activity in 1953, 
but also of the 1952 steel strike, which 
had delayed ore shipments. In the first 
half of 1954, however, steel productio1 


was only 71.5 percent 


f rated capacity, 
and this declined to 64 percent in the 
third quarter of the year. Accompanying 
this decrease in demand was a record 


import of 17 million net tons of ore 


These are the conditions that caused th« 
cargo traffic in the Soo to drop to the 
lowest volume since the 1930's except 
for 1946 

While iron ore has always dominated 
the Soo traffic, the rise of petroleum te 
its dominant place in the Suez trade has 
been a post-war phenomenon. In 194¢ 
amounted to 


this commodity group 


about 9.3 million net tons, or 


8 percent 
Red and 


Mediterranean seas. Only 8 years later 


of the total traffic between the 
the volume h id increased times t 
account for two-thirds of the total care 
tonnag¢ 

Pipe lines have had an important ef 
fect on the commerce of both the Suez 
and Soo. Lines from Saudi Arabia and 
Iraq to Lebanon on the Mediterranear 
Sea divert large quantities of crude oil 
from the Suez route, whereas the Soo is 
affected by the pipe line from Duluth 
Sarnia, Ontario, which 
January 1954 
when the pipe line from the Alberta oil 
fields reached the head of the Great 
Lakes, until the Sarnia extension opened 


Superior to 


opened in From 195 


in 1954, the crude moved eastward it 
tankers. The 1953 volume reached 3 
million tons, but fell to one-fifth of this 
amount last year 

In comparing the two canals, it should 
be noted that because of ice the Soo 
locks cannot operate for more than 9 
months a year, whereas the lockless Suez 
never closes. Based on the figures for 8 
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months, the Soo cargo volume for 1955 
is estimated at from 107 to 110 million 
net tons, indicating that this year the 
tonnage competition between the Soo 
and the Suez will probably be the closest 
in history. 

AuBert G. BALLERT 
Livonia, Mich. 


Structure of Vitamin B,. 


rhe articles that virtually complete 
the deciphering of the chemical structure 
of vitamin B,,, first announced in tenta- 
ve form in 1954, appear in the 20 Aug 
issue of Nature, The research is reported 
by the same two groups of biochemists 
that reported the earlier work. One team 
f six persons consisted of Dorothy C. 
Hodgkin, Jenny Pickworth, and J. H 
Robertson of Oxford University; K, N 
l'rueblood and R. J. Prosen of the Uni- 
versity of California at Los Angeles; and 
J]. G. White of Princeton University. The 
other team, also comprised of 6 workers, 
was made up of R. Bonnett, J. R. Can- 
on, A. W. Johnson, I. Sutherland, and 
\. R. Todd, of Cambridge University: 
and E. L. Smith of the Glaxo Labora- 
tories, Middlesex. Still other groups have 
aided in the elucidation, in particular 
the research group at the Merck Labo- 
ratories, 

The size of these research teams, and 
their international composition and geo- 
graphic distribution on opposite sides of 
the world, speak volumes with regard to 
the present-day organization of scientific 
effort. The simultaneous achievement of 
essentially the same conclusions by di- 

rse methods not only points up the 
keenness of scientific competition in ac- 
tive biochemical areas, but alse affords 
i vivid example of the way in which 

ientific knowledge depends on mutual 
muirmation, 

It is by now well known that the essen 

il structure of vitamin B,, represents 
i new type of compound ring structure 
similar to, and yet significantly different 
from, the tetrapyrrole ring structure of 
the porphyrins such as 


heme, and the cytochromes. The vitamin 


chlorophyll, 


B structure likewise consists of four 
nked rings each of which is composed 
of 4 carbon atoms and onc nitrogen 
tom; but each ring has at least one 
tetra-substituted carbon atom and there- 
fore lacks the typical double-bond struc- 
ture of the pyrrole ring. 

\s in the porphyrin structure, the four 
rings in the vitamin B,, molecule are 
joined by three C bridges, but the 
final, closing linkage that unites rings A 
and D is thought to be a direct one. The 
single cobalt atom of the molecule oc- 
cupies the center of the tetra-ring struc- 
ture, like magnesium in chlorophyll and 
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iron in the hemes and cytochromes. It 
bears a cyanide group; hence the name 
cyanocobalomin is sometimes applied to 
the vitamin. 

Electron density maps and crystallo- 
graphic data, as well as chemical analy- 
sis, now show more detailed features of 
the attached side chains on the ring 
Three acetamide and three propiona- 
mide and six methyl groups are attached 
to the rings and two methyl groups to 
the carbon bridges. Ring D bears another 
propionic acid side chain, which is com- 
bined with a propanolamine residue that 
forms an ester linkage with the phos- 
phate group of a nucleotide that is also 
coordinated with the cobalt atom. Both 
groups agree on the formula C,.H,,.N,,- 
O,,PCo, arranged as shown here 


NH;CO-CH.-CH, CMs CHs ,CHy-CO-NH, 


NH-CO-CHy=CH i Ss ony 
MS din. 4 c . ¢ 
“CH 


j CH, 
co-cH-cH, | 
4 


To work out the details of structur 
of so complicated a molecule is truly a 
triumph of scientific ingenuity. It opens 
the way to greater insight into the m« 
tabolic activities of this vitamin that 
prevents pernicious anemia and which 
was isolated for the first time only in 


1948.—pB 


News Briefs 


® The Atomic Energy Commission has 
announced that the Los Alamos Scien 
tific Laboratory will use the Nevada Test 
Site beginning about 1 Nov. 1955 for a 
series of experiments to determine the 
safety of various weapons and experi 
mental devices in the event of accidents 
such as fires during handling of storage 
Laboratory calculations and previous ex- 
periments have established a strong prob 
ability that such accidents will not cause 
nuclear detonations, but confirmation 
through field tests is desired. 

There will be detonations of conven 
tional explosive materials. All explo- 
sions, even if there slrould happen to be 
a nuclear detonation, will be of low ex- 


plosive force. Because fissionable ma- 


terials are involved, precautions will be 
taken; tests will be made only under 
carefully selected weather conditions. No 
off-site radioactive fallout problem is 
anticipated. The explosions may be heard 
by nearby residents. Because the detona- 
tions will take place in daylight, it is im- 
probable that they will be visible off-site. 

It is possible that even very low scale 
detonations such as those planned may 
release enough radioactive material into 
the air to affect the very sensitive instru- 
ments or processes of certain industries 
and research institutions. For this reason, 
the AEC 


of the experiments. 


will announce the conclusion 


® Scientists of the U.S. Department of 
Agriculture’s Animai Disease Laboratory 
on Plum Island, N.Y., report success in 
growing the virus of foot-and-mouth 
disease in cultures of swine or bovine 
kidney cells. This accomplishment, by 
H. L. Bachrach, W. R. Hess, and J. J. 
Callis of the laboratory staff, makes pos- 
sible the use of practical tissue-culture 
techniques in (i) diagnosis of the disease 
and identification of the type of virus 
present; (ii) determination of concen- 
trations of the viruses and antibodies 
produced in animals; and (iii) large- 
scale production of the virus for funda- 
mental studies and vaccine investigations 

Foot-and-mouth disease virus has been 
grown experimentally in other types of 
cultures by investigators in the Nether- 
lands, but the methods used were not 
adapted to the measurement of virus and 
antibody concentrations. The method de- 
veloped at Plum Island, which has also 
been independently achieved at a re- 
search laboratory in England, permits 
the rapid enumeration of viruses and 
antibodies. This work is also the first in 
which kidney cells from hogs and cattle 
have been used for routine production 
of virus in the quantities needed for re 
search purposes. The method is similar 
to that employed for growing human 
polio virus for the manufacture of 
vaccine 

Announcement of work at the Plum 
Island Laboratory is the first report of 
United 
States on foot-and-mouth disease, a po- 


research conducted inside th 


tential major threat to the nation’s swine, 
beef, and dairy herds. Before establish 
ment of this laboratory, no research on 
foot-and-mouth disease virus was per- 


mitted in this country 


® Robert J. Hasterlik, associate director 
of Argonne Cancer Research Hospital 
and a participant in the Geneva nu lear 
conference, recently reported his impres- 
sions of Soviet biology to a meeting of 
University of Chicago alumni. Empha- 
sizing that contacts with the Soviet biol 
ogists who attended the conference might 








not provide an accurate picture of all 
Soviet nuclear medicine, Hasterlik 
pointed out that basic differences as well 
as similarities in the American and 
Soviet approaches could be seen at 
Geneva. 

Soviet biologists have concentrated 
more on the effects of radiation on the 
central nervous system than have scien- 
tists in this country. They have also de- 
voted much attention to the use of radio- 
active cobalt-60 in cancer therapy and 
are installing cobalt units in hospitals 
across the Soviet Union. They did not 
report on the use of radiocobalt in rotat- 
ing therapy. 

Soviet scientists have been working for 
at least 6 years on the use of radiophos- 
phorus in the treatment of such diseases 
as leukemia and polycythemia vera. In 
addition, radioiodine is used to study the 
thyroid gland and radiosodium to meas- 
ure the circulation time of blood. 

More directly committed to practical 
ends, the Soviet scientists do not appeat 
to be as active as U.S. scientists in the 
uses of radioisotopes as tracers in study- 
ing basic physiological mechanisms, par- 
ticularly those involving the use of radio- 
carbon and tritium. 

Soviet science in general tends to stress 
one problem at a time; consequently 
Soviet research men do not appear to 
have investigated the wide number of 
radioisotopes that are at present under 
study in the United States. No papers 
on radiation sickness in small animals 
were presented, nor were there any re 
ports of studies of protective factors in 
radiation sickness. Hasterlik was im- 
pressed with some of the Russian studies 
on the use of radioisotopes in agricultural 
research, such as those concerned with 
the behavior of tagged fertilizers. 

Hasterlik reported that Soviet scien 
tists were friendly and eager to discuss 
scientific problems with colleagues from 
other countries. The discussions appeared 
to be free, interesting, and fruitful from 
the American point of view. In general, 
the scientific equipment the U.S.S.R. ex- 
hibited was comparable to the kind of 
equipment used in the United States. 


SThe first contingent of the British 
Commonwealth Trans-Antarctic Expedi 
tion, led by Vivian Fuchs, will leave 
Britain on 14 Nov. It will be followed 
early next year by a New Zealand group 
that is to be 
Hillary. 


directed by Edmund 


® The U.S. Atomic Energy Commission 
announced recently that it is carrying on 
its major research effort in controlled 
thermonuclear reactions at Princeton 
University and at AEC laboratories op- 
erated by the University of California at 
Los Alamos, N.M., and Livermore, Calif. 
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In addition, there are projects at Oak 
Ridge, Tenn., and New York University. 
The over-all program is known as Proj- 
ect Sherwood. 

This long-range program, to which 
reference was made in August during the 
Geneva nuclear conference, has been 
under way since 1951; it is directed 
toward the possibility of controlling the 
release of the great amounts of energy 
from reactions involving the fusion of 
light nuclei. 

In essence, the problem is that of 
heating an appropriate nuclear material 
such as deuterium) to temperatures of 
several hundred million degrees and of 
confining it somehow at that tempera- 
ture for a sufficiently long period of time 
to allow an appreciable portion of the 
nuclei to fuse together, with consequent 
release of energy 


Scientists in the News 


AUGUST PI SUNER, Spanish physiologist 
and director of the Institute of Exper 
mental Medicine at the University of 
Caracas, Venezuela, has been awarded 
the 1955 Kalinga prize of £1000 for his 
work in popularizing science in Spanish- 
speaking countries. The prize is awarded 
annually by the United Nations Educa- 
tional, Scientific and Cultural Organiza- 
tion. It is supported by a grant made by 
B. Patnaik of the Indian State of Orissa. 
who established the prize both to recog- 
nize competent interpretation of sciencé 
to the general public and to strengthen 
links between India and other nations 
Kalinga was an Indian empire that was 
invaded more than 2000 years ago by the 
Buddhist emperor Asoka. Asoka was so 
deeply impressed by the horrors of wal 
that he resolved never to wage war agail 

This ycecal the 
Abdel Rahman, professor of astronomy 
at the University of Cairo; J. L. | 
Brimble of the United Kingdom, edito1 
of Nature; and Cortes Pla, chief of the 
Division of Science and Technology of 


jury was composed of 


the Organization of American States 
Born in Barcelona in 1879, Pi Suite 
joined the University of Caracas as 
professor of physiology after a career of 
teaching and research in Spain. In 1922 
he received the Achucarro national priz 
in Spain for his research in the physiology 
of the nervous system and in 1948 he was 
awarded the Prix Pourat of the Paris 
Academy of Sciences for his book, Th:+ 
Vegetative Nervous System. 

In addition to his scientific work, Pi 
Sufer is the author of a series of books 
intended to bring science within the grasp 
of the layman. Among his works which 
have been translated into English are 
The Bridge of Life and Classics of Biol- 


o7* 
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L. J. F. BRIMBLE, editor of Nature, re- 
turned to London on 15 Oct. after a 
month in the United States. He visited 
scientific centers and individual scientists 
in Boston, Chicago, Ithaca, New York, 
Princeton, and Washington. 


Cc. B. LARRABEE, long an executive of 
Printers’ Ink, will become director of 
publications for the applied journals of 
the American Chemical Society on | 
Nov. The new position was created by the 
ACS board to facilitate coordination of 
the increasingly complex publishing ac- 
tivities of the soc iety. 

Walter J. Murphy, editor of the ACS 
applied journals since 1943, will become 
editorial director « 


f the journals, This 
is also a new position; its title describes 
Murphy’s 


rately than that of “editor.” 


responsibilities more accu 


The four journals concerned, which 
have a combined circulation of more 
than 150,000, are Chemical and Engi 
necring News, weekly news magazine and 
the society's official publication, and th« 
society's three monthly journals—Jndu 
rial and Engineering Chemistry, Ana 
lytical Chemistry and the Journal of 
{gricultural and Food Chemistry. Lar 
rabee’s primary responsibility as director 
of publications will be that of coordi 
nating the advertising, circulation, cit 
culation promotion, and editorial pro 
grams of the four journals 

N. HOWELL FURMAN, professor of 
hemistry at Princeton University, dé 
livered the seventh annual Friend | 
Clark lectures that are sponsored by th: 
lau Chapter of Phi Lambda Upsilon at 
West Virginia University. The lectures 
’. E. Clark, former 


professor of chemistry and department 


are given in honor of ] 


head at the university. Furman’s work is 
concerned with analytic chemistry, polat 
ography, coulometry, and potentiometric 
titrations 

EMILE F. HOLMAN has been honored 
with a Festschrift issue of the Stanford 
Uedical Bulletin (August 1955). The 
special issue contains 25 articles con 
tributed by colleagues and former stu 
dents. Although he is continuing his 
private practice and research, Holman 
retired on 1 Sept. as head of the depart- 
ment of surgery at Stanford Medical 
School. 

In addition, a commemorative issue of 
the American Journal of Surgery was re 
cently dedicated to' Holman. Presenta- 
tion was made at a surprise breakfast 
given by more than 100 associates. 


D. J. HANKINSON, former head of 
dairy industry at the College of Agricul- 
ture, University of Massachusetts, has 
been named head of the new depart- 
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ment of dairy and animal science, which 
combines the former dairy industry and 
animal husbandry departments. 


VICTOR A. RICE, formerly chief of ani- 
mal husbandry and a faculty member 
for 39 years, retired on 1 Sept. to be- 
come director of instruction in the 
School of Agriculture at North Carolina 
State College, Raleigh. 

LEE LoRCH, formerly professor of 
mathematics at Fisk University, has been 
appointed professor of mathematics at 
Philander Smith College, Little Rock, 
Ark. 


IAN MCMILLAN, of St. Thomas’ Hospi- 
tal, London, England, gave a lecture on 
19 Oct. at Vanderbilt University School 
of Medicine. McMillan has made some 
unusual films on the motion and function 
of heart valves from inside the heart 
chambers. 

BERNARD S. |]. WOSTMANN, assistant 
director of the Netherlands Institute of 
Nutrition and the Laboratory of Physio- 
logical Chemistry, University of Amster- 
dam, has been appointed biochemist on 
the research staff of the Lobund Insti- 
tute, University of Notre Dame. 


ARTHUR M. BUSWELL resigned on 
Sept. as chief of the Illinois State Water 
Survey, which he has headed since 1920 
Under Buswell’s leadership the survey 
has developed into one of the largest 
units of its kind in this country, with a 
staff of 58 scientists and technicians 
Buswell has accepted a position as re- 
search professor in the department of 
chemistry at the University of Florida, 
where he will participate in an expanded 
program of water research. 

OLIVER H. GISH has been appointed 
visiting professor of physics at Southern 
Illinois University for the academic year 
1955-56. From 1922 until his retirement 
in 1948, Gish was on the staff of the de- 
partment of terrestrial magnetism of the 
Carnegie Institution of Washington, first 
as physicist and later as chief of the sec- 
tion of terrestrial electricity and as as- 
sistant director of the department. Since 
his retirement, he has been part-time 
consulting physicist to the U.S. Air Force 
and the U.S. Navy Mine Defense Labo 


ratory. 


JOHN EISELE DAVIS, pioneer in the de- 
velopment of recreation for the treat- 
ment of mental patients, retired from 
the Veterans Administration on 30 Sept. 
after 35 years of Government service. 
One of the first books on recreational 
therapy published in this country was 
written by Davis in collaboration with 
William Rush Dunton, associate profes- 
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sor of psychiatry at Johns Hopkins Medi- 
cal School. The book appeared in 1933. 

Davis is the author of five books and 
several manuals on the subject of medi- 
cal rehabilitation, corrective therapy, 
and recreational therapy as _psycho- 
therapeutic-activity approaches. He has 
also written more than 100 articles, both 
technical and popular. His most recent 
book, Clinical Applications of Recrea- 
tional Therapy (1952), was published 
both in this country and in England. 

He was the founder of the Association 
for Physical and Mental Rehabilitation. 
In 1946, while he was conducting spe- 
cial training courses for corrective thera- 
pists in cooperation with Karl Men- 
ninger at Topeka, Kans., he founded 
the Association for Physical and Men- 
tal Rehabilitation. The organization now 
has chapters in every state. 

Davis attended the University of Rich- 
mond in Richmond, Va., and Washing- 
ton College in Chestertown, Md., where 
he received his M.A. degree. In recog- 
nition of his contributions to the field of 
physical and mental rehabilitation, the 
college later awarded him the degree of 
doctor of science, causa honoris. 

He has taught, and assisted in the or 
ganization of, special courses in rehabili- 
tation at University, New 
York University, and Springfield Col- 
lege. One of his contributions was his 


Columbia 


assistance in the development of the 
Roland technique for reaching the so 
called “mentally dead” patients with a 
form of relaxation therapy that has been 
accepted as an addition to modern psy- 
chiatric treatment. 


HERBERT SPRINCE, chief research bio 
chemist at the U.S. Veterans Hospital 
in Coatesville, Pa., and visiting lecturer 
in biochemistry at New York Medical 
College and Flower and Fifth Avenue 
Hospitals, has recently been appointed 
research associate in psychiatry at the 
University of Pennsylvania. In his new 
capacity, Sprince will continue with his 
clinical biochemical studies of indol 
metabolism in schizophrenia at the 
Coatesville hospital. 


4. E. NEHRENBERG and PETER LILLYsS, 
both of the Crucible Steel Company of 
America, Harrison, N.J., have received 
the American Society for Metals 1955 
Henry Marion Howe medal. They were 
honored for their joint paper on “High- 
temperature transformations in ferritic 
stainless steels containing 17 to 25 per- 
cent chromium.” 

WILLIAM JUSTIN KROLL, a native of 
Luxembourg, and an American citizen 
since 1950, is this year’s winner of the 
society's Albert Sauveur achievement 
award. He was recognized for his pio- 
neering work on malleable titanium. 


JOHN M. HAMILTON, associate profes- 
sor and head of the biology department 
at Park College, has been appointed act- 
ing dean of the college. He assumes the 
post left vacant last spring by the resig- 
nation of E. McClung Fleming. He will 
continue teaching and will remain head 
of his department. 


EDMUND B. TUCKER, who for the past 
9 years has been a member of the faculty 
at the University of Minnesota, has be- 
come a research associate at the Gen- 
eral Electric Research Laboratory, Sche- 
nec tady, N.Y. 


MAURICE H. GREENHILL, formerly pro- 
fessor of psychiatry at the University of 
Maryland School of Medicine, has been 
appointed head of the department of 
psychiatry at the University of Miami 
School of Medicine and director of the 
Psychiatric Institute. 


The following awards were announced 
by the American Society for Horticul- 
tural Science at its annual meeting in 
September: 

HENRY M. CATHEY of Cornell Univer- 
sity, the Alex Laurie award in floricul- 
ture and ornamental horticulture. 

B. LENNART JOHNSON of the Univer- 
sity of California, Los Angeles, the Leon- 
ard H. Vaughan award in floriculture. 

OTMAR SILBERSTEIN of Westfield, N-Y., 
the Charles G. Woodbury award in raw 
pr ducts research 

Cc. M. GERALDSON of Manatee Station, 
Bradenton, Fla., the Leonard H. 
Vaughan award in vegetable crops. 

E. L. PROEBSTING, ]R., of Irrigation 
Experimental Station, Prosser, Wash., 
and E. L. KENWorRTHY of Michigan State 
University, the J. H. Gourley award in 
pomology. 


Ihe following scientists received hon- 
orary degrees from the Polytechnic Insti- 
tute of Brooklyn on 8 Oct. during the 
closing convocation of the institute’s cen- 
tennial year. 

LINUS CARL PAULING, Nobel laureate 
in chemistry and chairman of the divi- 
sion of chemistry and chemical engineer- 
ing at California Institute of Technology; 
ALEXANDER KARTVELI, vice president and 
of Republic Aviation; 
MURRAY, member of the 
Atomic Energy Commission; MERVIN J. 
KELLY, president of Bell 
Laboratories; OL 


chief engineer 
THOMAS FE. 


Telephone 
SINGSTAD, 
and builder of the Holland Tunnel; 
FREDERICK W. ZACHARIASEN, chairman of 
the department of physics at the Univer- 
sity of Chicago; 


designer 


EGER V. MURPHREE, 
president of Esso Research and Engi- 
neering Company; PHILIP SPORN, presi- 
dent of American Gas and Electric Com- 
pany; LLOYD V. BERKNER, president of As- 
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sociated Universities, Inc.; 


ERICH HAUS- 
MANN, dean emeritus of the Polytechnic 
Institute of Brooklyn; HAROLD M. MORSE, 
mathematician, Institute for. Advanced 
Studies; 
gineering consultant; FRANK L. 


ERNEST PAYSON GOODRICH, en- 
BABBOTT, 
former president of the Long Island Col- 
lege of Medicine; and ERNEST VAN 
NORDEN, retired engineer for Consoli- 


dated Edison, Inc. 


The following appointments to assist- 
ant professor have been announced. 
Stanford University: FRANK R. ARNOLD, 
mechanical engineering. University of 
Oklahoma: MAURICE K. TEMERLIN, psy- 


chology. University of Massachusetts: 


FRANK E. POTTER, dairy chemistry. 
Necrology 

AARON B. BAGSAR, Drexell Hill, Pa.; 
58; retired metallurgical engineer; 7 Oct. 


FRED W. Fitz, Chicago, IIl.; 57; asso- 
ciate professor of medicine at Northwest 
ern University; 9 Oct. 

ERNEST P. GoopRICH, Brooklyn, N.Y.; 
71; civil engineer; former professor of en- 
gineering economics at New York Uni 
versity; president of the American Insti- 
tute of Consulting Engineers in 195] 
9 Oct. 

DAVID W. HENRY, Toledo, Ohio; 70; 
retired dean of the University of Toledo; 
12 Oct. 

JOAN HOPKINS (Mrs. David M.) Los 
Altos, Calif.; 27; geologist, coauthor of a 
forthcoming publication on slope erosion 
to be issued by the Geological Society of 
America; 3 Oct. 

HENRY JORDAN, Pasadena, Calif.; 80; 
retired expert on azo dyes at E, I. du 
Pont de Nemours Deep 
Water, NJ. 5 Oct. 


RAYMOND CGC. OSBORN, Columbus, Ohio; 


Company, 


83; professor emeritus and former chair 
man of the department of zoology and 
entomology at Ohio State University; 
6 Aug. 

HENRY C. SHERMAN, Hastings-on-Hud- 
son, N.Y.; 79; 


chemistry at Columbia University and 


professor emeritus ot 
one of the nation’s leading nutritionists; 

Oct 

KEN NETH B. TURNER, New York, N.Y.: 
54: cardiologist; associate professor of 
clinical medicine at the College of Phy- 
sicians and Surgeons, Columbia Univer- 
sity; 9 Oct. 


Education 


® Four members of the staff of the Col- 
lege of Agriculture at Ohio State Uni- 
versity have arrived in India, where they 
will spend the next 2 years assisting 
in the development of agricultural edu- 
research, and 


cation, extension pro- 


$26 


grams. Thomas S. Sutton, assistant dean 
of the university's College of Agriculture, 
heads the project, which represents a 
joint undertaking with the International 
Others 
from the university are Everett L. Dakan, 


Cooperation Administration. 
department of poultry husbandry; J. P. 
Schmidt, department of rural sociology, 
Agricultural Extension Service; and 
Charles L. 


tension. 


Blackman, dairy science ex- 


The contract between Ohio State and 
ICA is the first of five with land-grant 
colleges in the United States. Other 
contracts are to be signed with the Uni- 
Illinois, University of Mis- 
souri, University of Tennessee, and Kan- 
sas State College 

The Ohio group will be joined later 


versity of 


by a soils expert, a horticulturalist, and 
a highway engineer. The American visi- 
tors will work in the northwest portion 
of India, which includes the states of 
Punjab, Rajasthan, and Himachal Prad- 
esh. A primary concern of the ICA pro- 
gram in India is to increase food pro- 


duction 


®In celebration of its centennial year, 
Berea College 
6 and 7 Oct. entitled “Atoms at work. 
The speakers included Hubert N. Alyea, 


professor of chemistry at Princeton Uni- 


conducted a program on 


versity; Cyril Comar, principal scientist 
of the medical division, Oak Ridge In- 
stitute of Nuclear Studies; Merlin D 
Peterson, professor of chemistry and 
head of the department of chemistry at 
Vanderbilt University; Thomas Strick- 
ier of the Berea department of chemis 
trv: and W. G. Pollard, 
tor of Oak Ride 
Studies 


executive direc 


Institute of Nuc lear 


# A second special course in radioisotope 
n scientists and tech 
nicians opened at the Oak Ridge Insti 
tute of Nuclear Studies on 17 Oct. with 


30 students from 


tec hnique s for fore 


0) countries participat- 
ing. So many applications were received 
from interested foreign candidates for 
enrolment in the first special course, held 
in May for 32 students from 21 countries, 
that another session was set aside for 
those who applied but could not be ac- 
commodated earlier. 

Che special course is identical with the 
regular course that is given by the insti- 


tute six times a year. Fundamentals of 


radioisotope use are taught during the 
t-week intensive training period. The 
participants learn how to use and cali- 
brate radiation detection instruments, 
how to purify and separate radioactive 
materials from inert or other radioactive 
materials, and how to apply them to a 
variety of chemical and biological re- 
search problems. More than 2000 men 
and women have received this training, 
under ORINS, since it began in 1948. 





Grants, Fellowships, and Awards 


® The United Nations Educational, Sci- 
entific and Cultural Organization has an 
annual fund of $17,000 for assistance to 
research projects on arid lands problems. 
Grants from the fund are made on rec- 
ommendation by the Advisory Commit- 
tee on Arid Zone Research. The com- 
mittee’s next meeting is scheduled 
7-10 Nov. 
tion forms are available from Division of 
Scientific Research, Department of Natu- 
ral Sciences, l NES¢ Q), 19° Avenu 
Kléber, Paris, Franc: 


in Paris. Details and applica- 


8 The School of Medicine and Dentistry 
at the University of Rochester has an 
nounced the availability of eight U.S 
Atomic Energy Commission fellowships 
in industrial medicine for 1956-57. The 
fellowships are open to men and wome1 
physicians who are citizens of the United 
States, who have graduated from an ay 
proved College of Medicine at least 

years prior to beginning tenure of the fel- 
lowship, and who are licensed to practic« 
medicine in one of the states or ter? 


1 


ories of the United States. Successfu 
candidates will be required to have a full 
| BI background investigation and to re- 


e AEC prior 


ceive clearance from tl 


award of a fellowship 

Che training program consists of two 
parts: an academic year, with lecture and 
laboratory instruction, and an in-plai 
training year in which the fellow will 
be assigned to one or more of the med 
cal departments of the major operating 
plants and laboratories under the dire 


Atomic Energy Commissio1 


tion of the 


Applications for the academic yeat 


956 } u d be fil d before ] Jar 


/a 


1956. It is expected that the selection of 
fellows will be made on or befor Fel 
but fellowsl Ips may be assigned at al 
time at the discretion of the Committes 
on AEC Fellowships in Industrial Med 
cine 

Che stipend during a fellowship 


academic year is $3600. The sum 


$350 is added to the stipend for a wift 
and $350 more is added for each d: 
pendent child. Tuition and laboratory 
fees, which would be required of students 
of similar university status, will be paid 
in academic courses. Certain other ex 
penses incident to the work of the fellow 
will be paid when approved by the com- 
mittee. During the in-plant year th 
stipend will be $6000. 

The fellowship year of academic train 
ing may be taken at a university offering 
an approved graduate course in indus- 
trial medicine that can provide the spe- 
cial training facilities necessary in the 
study of the health problems associated 
with atomic energy. The in-plant year 
of training will be given at AEC con- 
tractor installations such as Oak Ridge, 
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Tenn., or Los Alamos, N.M. Address all 
inquiries to Dr. Henry A. Blair, Atomic 
Energy Project, University of Rochester 
School of Medicine and Dentistry, Ro- 
chester 20, N.Y. 


® The Southern Fellowships Fund, act- 
ing for the Council of Southern Univer- 
sities, Inc., is offering a program of 
fellowship awards and grants-in-aid for 
advanced study or research in institu- 
tions of higher education in the follow- 
Alabama, Arkansas, Florida, 
Kentucky, Louisiana, Missis- 
sippi, North Carolina, Oklahoma, South 
Carolina, 


ing states: 
Georgia, 
Tennessee, Texas, Virginia, 
and West Virginia. The primary purpose 
of the program is the advancement of 
teaching and scholarship in colleges and 
universities in the southern area. The 
type of grant and the scope of award in- 
cluded in the program may vary from 
time to time to meet changing needs and 
opportunities 
For 1956-57, fellowship awards will 
be made to qualified persons who plan 
to carry on advanced research leading to 
the Ph.D., or similar high degree, pri- 
marily in the basic biological and physi- 
cal sciences, the social sciences, or the 
humanities. Grants for study in profes- 
sional fields will ordinarily be made only 
when such study is to be made in prepa- 
ration for a teaching position. 
Application should be made directly 
to the fund. Completed forms must be 
15 Dec. to the exec utive 


Rob rt M. Lester, 119 North 


f 


mailed before 


director, 


Columbia St., Box 427, (¢ hapel Hill, 
N.C 

Miscellaneous 

® Yale Cor ation Studies (vol. 4) has 


Yale Cons 
Club of the Yale Conservation Program, 
New Haven, Conn. The 


Yale Conservation Program 


been released by the rvation 

Prospé ct St., 
plan of the 
is to acquaint people from diverse pro- 
with the broad concepts of land 
and water use that have grown out of the 


fessions 


various sciences during the last few 


decades. The aim is to give each con- 
servation student a thorough understand- 
ing of the basic principles involved in 
the use and care of natural resources and 
competence in applying those principles 
to actual problems. 


I he Yale 


annual publication of the students’ Con- 


Conservation Studies is an 


servation Club. The essays are written by 
conservation students and friends of the 
program in other departments of the uni- 
versity. 


BScience and engineering vacancies in 
UNESCO technical assistance and tech- 
nical aid programs have been announced 
by UNESCO’s New York office. Salaries 
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generally range from $6000 to $8750 a 
year, free of national income tax. Should 
the expert have a family, he receives a 
dependent’s allowance of $200 a year for 
his wife and a children’s allowance of 
$200 a year for each child. Lodging is 
furnished by the host government or a 
lodging allowance is paid in lieu thereof. 

Travel expenses are paid to duty sta- 
tion and back. They are also paid for his 
wife and dependent children, if his con- 
Unless 


otherwise specified, initial contracts are 


tract is for 1 year or longer. 
for 1 year, with the possibility of renewal 
in many cases. For additional informa- 
tion, write to Mr. Arthur Gagliotti, Ex 
ecutive Officer, UNESCO, United Na- 
tions, New York 17. 


® A group of nine hydrologists from four 
Asian countries and various international 
agencies has just completed a 130-page 
glossary listing and defining some 1000 
terms used by engineers, scientists, and 
others to describe the occurrence and 


movement of water. The glossary gives 
precise meanings for such terms as rain- 
fall, ground water, and river and stream 
flow; it is described as a kind of diction- 
ary that should provide a basis for com 


Asian 


hvdrologists in planning new river-basin 


mon professional language among 


development projects in flood-control 
and irrigation programs 

The original draft of the glossary was 
prepared by the Bureau of Flood Con 
trol of the U.N. Economic Commission 
for Asia and the Far East (ECAFE), fol 
lowing a recommendation of the first Re 
Water Development 
organized by ECAFE it 
Tokyo in May 1954. In 


is the 


gional Resources 
Conterence 
its final version 
the glossary product of work 

group of hydrologic experts who m 
in Bangkok from 12—26 Sept. under th 
joint the secretariats of 


ECAFE and the World Meteorologica 


Organization 


auspices of 


The specialists came from 
Japan, the Philippines, and Tha 
land: they were joined by experts from 
ECAFE and WMO and also by repre 
sentatives of the World 


ence and the 


T 
india 


Power Confer 
International Commission 
on Irrig ition and Drainage 

The compilation of an Asian glossary 
of hvdrologic terms, which is in English 
is part of an effort toward the drawing 
up of a similar glossary that would be 
acceptable throughout the world. The 
glossary will be published early next year 
as-a part of ECAFE’s flood-control series 


® An appeal for the return of lost radio- 
sondes was made recently by the U.S 
Air Force Air Weather Service and the 
U.S. Weather Bureau 

Each radiosonde carries a label in- 
forming the finder of its value. If taken 


to the nearest post office, the set will be 


shipped to a repair center without cost 


to the finder. Cost of a new set is about 
$35, while the cost of rehabilitating a set 
is between $6 and $7, including postage. 

The Air Weather Service headquar- 
ters in Washington, D.C., reports that 
approximately 8 percent of all the radio- 
sondes it released in the first 3 months 
of this year were returned to be repaired 
and reused. It is hoped that the figure 
can be raised to 25 percent. 


® The 


has from time to time made grants to in 


American Philosophical Society 
dividuals for apparatus to be used in con 
nection with research, with the under 
standing that the apparatus will be 


returned to the society after it is no 


longer in use for that particular research 
As a consequence, the society now has a 
number of items of apparatus. Any insti 
tution or individual interested in acquit 
ing an item should request a list of the 
available instruments from the executive 
P. Eisenhart, 104 
Philadelphia 6, Pa 


officer of the society, L 
S. Fifth St., 
® The Institute of Animal Resources of 
the National Research Council is inter 
ested in learning of the existence of 
private bibliographies on subjects con 
Titles of the bibliogra 


ies will be published as a part of th 


cerning animals 
} 


Handbook of Laboratory Animal 
[he information desired is as follows 


title of bibliography; name and address 
+ 


of collector; number of references 


whether annotated; whether bibliogra 


phy is inclusive; whether bibliography has 
been published; if not published, whether 
Please 


Be rton ] 


it can be seen 


tion to Mr 


address informa 


Hill, Institute ol 


Animal Resources, National Research 

Council, 2101 Constitution Ave Wash 
rton 25, DA 

® New York’s first major exhibition on 

the peaceful uses of atomic energy } 

peeing held through } Nov at the Clar 


negie Endowment International Center 
United Nations Plaza, New York. Spon 
sored jointly by the Atomic Industrial 
Endowment for 
International Peace, and the Fund for 
Peaceful Atomik 


hibit entitled 


Forum, th Carnegie 
Development, the ex 
Man, the atom and the 


uses of 


future” will stress the peacetime 
atomic energy 

The exhibition will consist of two 
major sections, a technical section and an 
The technical section 
hichlighted by the official United 


technical 


industrial section 
will b 
States exhibition that was 
shown at Geneva by the Atomic Energy 
during the last 
More than 80 firms 
have helped develop and equip the ex 
hibit 


Commission summer s 


nuclear conference 


The show’s industrial section will 
display models and atomic materials of 
more than 30 companies actively engaged 
in the atomic energy field. 
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Reports and Letters 


Bias in the Allocation of 
Treatments by Random Numbers 


When an investigator wishes to test the 
significance of differences between the 
effects of two experimental treatments, 
he needs an unbiased method of allo- 
cating the treatments to the various units 
of his material (animals, human beings, 
test tubes). The purpose of this paper is 
to make better known a simple method of 
allocation and to compare it with a popu- 
lar but potentially hazardous method (/ 

Random method of allocation. The 
recommended method of allocation may 
best be illustrated by an example. Sup- 
pose it is desired to assign 20 subjects to 
treatments A and B, respectively. The 20 
subjects are represented by serially num- 
bered index cards. The random numbers 
table is entered at an arbitrary point, and 
two-digit random numbers are read, mov- 
ing along horizontally. (In the case of 
Fisher and Yates’ tables (2), the random 
numbers may also be used in the vertical 
direction.) Index card No. 1 receives the 
first two-digit number, index card No. 2 
the second, and so on. The cards are then 
sorted in ascending order of random 
00 regarded as 100). If the sub- 
jects are to be equally divided between 


numbet 


treatments A and B, those represented by 
the first 10 cards may receive treatment 
A and the remaining subjects treatment B 
or vice versa). Duplicates, triplicates, 
and so forth are ignored unless they fall 
at the boundary between treatments. For 
instance, the tenth and the eleventh cards 
may bear the same random number. Then 
the choice regarding which of the two 
should go into the treatment-A sample 
can be made by drawing two numbers, 
one for each of the cards, from anothe 
block of random digits after stipulating 
that the higher number shall correspond 
to, say, treatment A. (In case of tripli- 
cates, three additional random numbers 
must be drawn.) If one wishes to allocate 
subjects to more than two treatments, one 
simply breaks the array of subject cards, 
which are sorted in ascending order of 
the affixed random numbers, into as many 
equal parts as there are treatments, and 
assigns a different treatment to each part. 
The method can also be applied when the 
parts are unequal but of assigned size. 
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Biased method of allocation. If two 
treatments are to be compared, but there 
is no stipulation regarding the equality 
or other ratio) of numbers of subjects, it 
is perfectly legitimate, although possibly 
inefficient, to decide by coin tossing which 
treatment shall be applied to each sub- 
jec t; or, for greater convenience, one may 
use odd and even random numbers. Fre- 
quently, however, this method has been 
applied in equal-number experiments, by 
allocating randomly until half the sub- 
jects have been assigned to one of the 
treatments and then assigning the re- 
mainder automatically to the other treat- 
ment. Under those conditions, the toss- 
ing of a coin with equal head-tail prob- 
ability, or the equivalent ‘“odd-even” 
random numbers method, yields non- 
random allocations such that significance 
tests tend to be misleading, because what 
is believed to be, say, the 5-percent level 
of significance (that is, 5 percent of 
wrong verdicts when chance alone is 
operating) may be something quite dif- 
ferent in reality 

Illustration of bias. Table 1 shows the 
percentage of wrong verdicts “signifi- 
cant” in 200 samples allocated by the 
odd-even method and in 300 samples 
allocated by the random method for 
sample size 20, with equal numbers of 
subjects on imaginary treatments A and 
B. The theoretical values for the odd- 
even method are found by probability 


techniques (3) that will be submitted 





elsewhere for publication. To test results 


in the case of Fisher’s “exact” contin- 
gency test (¢), which with small samples 
is preferred to the chi square test, we 
have considered four types of heteroge- 
neity in the experimental material. Irre- 
spective of treatment, certain specified 
are des- 
6 to 20) live. 


subjects (for example, 1 to 5 
tined to die while the rest 
Apparent effects of treatment are meas- 
ured by death or survival. The expected 
percentages of wrong verdicts for the con- 
tingency tests in the case of the random 
method were taken from Mainland (5 
Agreement between experimental sam- 
pling and expected values for the ran- 
dom allocation is quite satisfactory for 
experiments of this size. To show results 
in the use of the f¢ test, we have chosen 
experimental material that contains a 
simple linear trend such that each serially 
numbered subject differs from the pre- 
ceding one by plus one unit of measure- 
ment. 

The proportions of wrong verdicts for 
the contingency tests indicate that the 
odd-even method produces the worst re- 
sults when the end part of the allocation 
contains a number of individuals with 
characteristics different from those allo- 
cated earlier, as when subjects 16 to 20 
die. (This is because the odd-even 
method assigns longer runs at the end of 
a sequence than does the truly random 


While this bunching of like 


individuals may appear extreme, its o¢ 


method. 


currence in practice is, nevertheless, en- 
tirely possible when the characteristics of 
the subjects change with time. If a few 
odd individuals are scattered haphazardly 
through the experimental material, the 
odd-even method will yield results that 
are hardly disinguishable from those ob- 
tained by the random method. On the 
other hand, it is seen that, when two 
relevant characteristics alternate in the 
sample, the odd-even method actually 
produces fewer wrong verdicts “signifi- 


cant” when chance alone is operating; 


Table 1. Percentage of wrong verdicts in testing the difference between two “treatments” 
applied to ten subjects each, using random and biased methods of allocation by means 


of random numbers. 


Condition of material 


Biased method 
(“odd and even” 


Random method 


Exptl Exptl 
Theoretical (200 Expected (300 
samples samples 
“Exact” contingency test 
Subiects 1 to 5 die 6.25 8.00 3.26 3.67 
Subjects 1 to 10 die 10.94 13.00 2.30 2.00 
Subjects 16 to 20 die 30.18 29.50 3.26 1.88 
Subjects 1, 3, 5,..., 17, 19 die 1.01 2.30 
Student’s t test 
Subjects 1 to 20 have linear trend 
in measurements Not computed 25.50 Appr. 5.00 5.00 
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however, this is accompanied by an in- 
crease in the wrong verdicts “not signifi- 
cant” when there is a real difference be- 
tween the effects of the treatments. 

L. Herrera 
Department of Medical Statistics, 
New York University 
College of Medicine, New York 
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Excretion Patterns of Rats 
Following Total-Body Exposure 
to X-radiation 


Nitrogen and sulfur metabolism chang« 
radically following total-body exposure to 
ionizing radiation, with excretion in- 
creasing within 1 day and remaining high 
in nonsurvivors but 


period in survivors 


decreasing after a 
1-5). Detection of 
early metabolic changes could be of vital 
importance in a national emergency (6 

180+5g¢) male Sher- 


man-strain rats, after a 3-hour fast, were 


Twelve young 


irradiated in lucite chambers with 550 r 
LD,.*° 


G.E. Maximar X-ray machine (7 


delivered from a deep-therapy 
. Ani- 
: and were 
fed Purina Lab Chow and water ad libi- 
dum. Complete individual 24-hour fast- 
ing (water supplied 


mals were maintained at 25°C 


urine samples were 
collected before and at intervals after ir- 
radiation. Thirteen compounds per sam- 
ple were determined in triplicate using 
paper chromatographic and colorimetric 
methods (Table 1). The individual 
means were averaged by groups surviv- 
ing 30 (5), 14 (2), and 11 (3) days, 
groups I, II, and III, respectively. Each 
animal served as its own control owing to 
the wide individual variation, and all per- 
centage changes were related back to the 


preirradiation-sample values of each 
group. 
Urine volumes and the excretion of 


most compounds became elevated in all 
groups. Glycine was subnormal through- 
out the postirradiation period, while tau- 
rine, valine, and aspartic acid were, for 
the most part, subnormal after the first 
day. Urea and alanine were elevated dur- 
ing the entire period. One-day postirradi- 
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ation phosphate, taurine, and alanine in- 
creased, while histidine and aspartic acid 
decreased progressively from groups I to 
Ii to III, and the uric acids of the non- 
survivors were significantly greater than 
those of group I. On day 5, alanine and 
glycine trends remained unchanged, 
while group III diverged further from 
groups I and II by maintaining an ele- 
vated phosphate, uric acid, and creatin- 
ine and a depressed histidine. Glutamic 
acid and aspartic acid dropped in all. 
During the acute phase, when animals 
were dying (days 10 to 14), urine vol- 
umes, phosphate, urea, and alanine were 
elevated, while taurine and glycine were 
depressed. The between 
groups I and II and group III 
marked on day 9 with respect to every- 


divergence 


was 


Table 1. Relative percentage 
dose of 550 r x-radiation 


thing except glycine, valine, and aspartic 
acid. Animals dying on day 14 (group 
II) were markedly different from those 
in group I in everything except phos- 
phate, glycine, alanine, and taurine, 
which were now at about the same 
levels as the premortal values of group 
III. Creatinine and aspartic acid were 
depressed in group II, while group I 
had returned to levels. Uric 
acid both. Histidine 
dropped in group II to the premortal 
levels of group III, while it steadily 
increased in group I. Values of groups II 
and III just prior to death were nearly 
the same for some compounds but were 
significantly different for others. It is ap- 
parent that some of these changes are 
common precursors of impending death, 


normal 
increased in 


changes in excretion patterns of rats exposed to a total-body 


Compound . Post irradiation days 
jetermined — 
' group ) l 5 9 13 17 23 9g 
Phosphate I 100 163+ 83 144 201+ 150 121 136 
II 100 209 64 141 208 
III 100*§ 212*t 160 214*#t 
Creatinine I 100 112 84 93 115 128+ 107 130 
II 100 101 88 119 72* 
Ill 100*§ 197*+ 134* 135*t 
Urea I 100 27 101 111 140+ 1497 115 142+ 
II 100 224* 139 143 161 
III 100* 114* 144 119*f 
Uric acid I 100 242+ 35 72 115 130 124 126 
II 100 289*+ 88 3 102 
Ill 100*§ 288*+ 164 237+ 
Taurine I 100 118+ 92 607 67+ 67t 767 96 
I] 100 147*+ 97 81+ 69 
Ill 100 162*+ 80*+ 66*+ 
Glycine I 100 84 67+ 57+ 69+ 66+ 71+ 70+ 
II 100 71+ 68+ 58+ 71# 
Ill 100 81 68 634t 
Valine I 100 1197 95+ 86 86+ 86 86 90 
II 100 124*+ 118 106 100 
III 100 122+¢ 94 83 
Alanine I 100 127 155+ 127 109 118 109 145+ 
Il 100 138 200 107 100 
Ill 100 150 200 100*f 
Aspartic acid I 100 106 62+ 62+ 94 75 81 94 
Il 100 94 56 62 56 
Ill 100 58*+ 15*+ 64 
Glutamic acid I 100 77* 744 97+ 116+ 139 149 129 
II 100 86 79 90 103 
Ill 100§ 55*+ 60*F 84* 
Histidine I 100 97 105 122 132+ 156+ 2267 2394 
II 100 71 84 96 79 
III 100 58 65 70 
Urine volumes I 100 201+ 156 123 132 123 114 103 
II 100 378+ 219+ 186+ 186+ 
III 100*§ 221F 352 182*+ft 
Body weight I 96 95 85+ 79+ 81+ 82+ 87+ 92 
II 96 95 86+ 78+ 78+ 
Ill 96 84+ 


95 


Significantly different from the following at p < 0.05 (9 
* From group I on the same day 
t Final day of group III from final day of group II. 
§ Trom group II on the same day, calculated for day 0 only 


|| Due to the 24-hour fast. 


78+ 


+ Trom day 0 within the group. 
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while others are more dependent upon 
the physiological state existing during the 
phase of the radiation-sickness syndrome 
in which death occurs. By day 29 only 
taurine and urine volumes had returned 
to preirradiation levels in group I. The 
relationship of some of these changes to 
known sequelae of the syndrome are evi- 
dent: for example, taurine to depressed 

SH (8 
olism, histidine to hemopoiesis, phos- 


and disrupted cysteine metab- 


phate and uric acid to nucleic acid 
metabolism, and urea and creatinine to 
tissue damage and starvation. The other 
amino acid patterns are difficult to un- 
derstand at presert. 

The biological action spectrum of ion- 
izing radiation is very broad—the amount 
required to inactivate enzyme molecules 
is greater by several orders of magnitude 
than that required to kill mammals, and 
this in turn is much greater than that re- 


How 


ever, the difference between the amount 


quired to inactivate lymphocytes 


of radiation that is needed to give mam- 
mals either a 100- or 0-percent survival 
in a given period is very small. At a given 
dosage in this range the distinction be 
tween survival and death is very fine. A 
group of animals (inbred or not) irradi 
ated with an identical dose probably vary 
widely at the time in relative sensitivities 
and recovery potentialities, owing to both 
genetic heterogeneity and phenotypi 
variability. Some individuals survive and 
differences 


some die. The metabolic 


among them are detectable within 24 


hours after exposure. Indeed, in this case, 
short-term survivors had the lowest indi 
) 


rat 
. rats 


vidual preirradiation values of the 
in urine volumes, phosphate, creatinin 
urea, and uric acid. Further study may 
make possible the construction of an in 


dex of survival; for example, on day 


animals surviving only 10 days had th 


highest phosphate, taurine, creatinine, 


and the lowest urea, 


and alanine spartic 


acid, glutamic acid, and histidine. Tau 


rine is especially interesting because of 
the small individual variability 
Roy B. Merrerp, JR 
Herman H. Martens 
Southwest Foundation for Research and 
Education and Trinity University 
San Antonio, Texas 
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Reward Schedules and Behavior 
Maintained by Intracranial 
Self-Stimulation 

Olds and Milner have demonstrated a 
effect 
stimulation o 


rewarding produced by electric 


some areas of the brain 


1). Rats that could electrically stimu- 
late themselves in the septal region and 
certain other areas each time they pressed 
a lever (continuous reinforcement) were 
able to maintain high lever-pressing rates 
without any other reward. The present 
study was undertaken to develop, through 
the use of reward (reinforcement) sched- 
uling techniques, stable, long-term lever- 


pressing rates sensitive to the effects of 


relevant variables 


In contrast to the continuous rein- 
forcement procedure in which every lever 
press produces the reward, the reinforce- 
ment may be programmed in such a way 
asional 


that only o responses are re- 


warded. This may be accomplished by 


means of a variable-interval schedule, in 


which the lever is primed to deliver th 
reward on a random time basis, or by 


means of a fixed-ratio schedule, in which 





a fixed number of sponses Is rv quired te 


produce the reward. Such schedules hav: 
charac 


bec demor strated to generat 


types of behavior when conven- 


tional rewards—for exampl food or 
wate! il used 

\ pulse-pair generator recently de 
scribed Dy Lilly and his ( workers 3 


served as the electric stimulus source 


Stable ver-pressing have been 


| rates 


maintained by rats and cats on reinfor« 
ment schedules over periods as long as 6 
months without any change in the stimu- 


stimulus, delivered 


lus parameters The 
through chronically implant d electrodes 


#), had f 109 cy c and 


a frequency « 


a pulse-pair duration of 0.1 msec, with 


imperage varying from animal to ani- 
mal. The duration of each train of pulse- 
pairs was 0.5 sec, regardless of the dura- 
tion of the lever-press. In the rats, the 
electrode tips were locate d in the septal 
area, while in the cats the caudate nu- 
cleus was found to be an effective site of 
stimulation (5 

Figure 1 presents 15-minute cumula- 
tive response curves obtained from one 
cat under two reinforcement schedules. 
Che curves shown are typical of those ob- 
tained during the intervening days. On 


the variable interval schedule the lever 





was connected to the stimulator at ir 


regular intervals, with a mean of 16 sec,so 
that only some lever-presses produced th« 
intracranial stimulation. On the fixed- 
ratio schedule, seven responses were re- 
quired to produce each electric stimulus 
The animals were originally trained on a 
continuous reinforcement schedule, in 
which every lever-press resulted in an 


Marked differences ir 


the rate of responding were obtained 


electric stimulus. 


with the two schedules. The fixed-ratio 
was also characterized by typical pauses 
following reinforcements, although these 
are generally obscured in the reduced 
hgure. 

The curves of Fig. 1 are similar to 
those obtained with food or water rein- 
forcement. However, the low ratios and 
short mean intervals at which responding 
could be maintained suggest comparison 
with small amounts of reinforcement 
6). On the assumption that stimulus in- 
tensity may be analogous to “amount” of 
reinforcement, amperage was varied dur- 
ing an hour-long session for one cat that 
was producing an irregular curve on a 
fixed-ratio schedule of 8:1. At the start 
of the session the stimulus was presented 
at a lower amperage than was usual for 
this cat. Figure 2, depicting the complet: 


record for one 60-minute session, sug 


gests that an increase in electric stimulus 


intensity may act in a manner simila1 


an increase in the amount of reinforc« 
ment. 

In addition to producing stable bi 
havior sensitive to other variables, su 


is electric stimulus parameters, inter 


mittent reward schedules also have th 
advantage of minimizing the influence of 
gross motor effects of the stimulus o1 


the response rate. Such schedules hav 


proved useful in studying the effects of 
other motivating conditions, for exampk 





Fig. 1. 


pressing curves for fix 


Fifteen-minute cumulative lever- 
d ratio 7:1 and 
variable interval (mean of 16 sec) intra- 


cranial electric stimulation reward (cat 


ments. 





Oblique “pips” indicate reinforce- 
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Fig. 2. A 60-minute session under fixed- 
ratio (8:1 during which the electric 
stimulus current was varied in alternate 
15-minute periods (cat E-5, 7 Mar. 1955 


food and water deprivation, and condi- 
tioned “anxiety” states, on behavior con- 
trolled by brain stimulation. Reports of 
these investigations are now in prepara- 
tion 
M. SipMAN 
J. V. Brapy 
J. J. Boren 
D. G. Conrap 
Ne uro psye hiatry Division, Army Medical 
Service Graduate School. Walter Reed 
Army Medical Center, Washington, D.¢ 
A. SCHULMAN 
Department of Physiology, Yale 
University School of Medicine, 


New Haven, Connecticut 
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Proton Affinity of Phosphine in 
the Phosphonium Halides 


It has been pointed out by Grimm (/ 
that it is possible to calculate the proton 
affinity of ammonia, Pxu., if the crystal 
energies of the ammonium halides and 
the electron affinities of the halogens are 
known. Using this method, Sherman (2 
has calculated the proton affinity of am- 
monia in the ammonium halides and 
found it to be 221.0, 209.0, 208.6, and 


7 keal in NH,F, NH,Cl, NH,Br, 


and NH,|I, respectively. An average value 


7)9 


of 206.8 kcal was adopted. Similar calcu- 
lations were made for the proton affinity 
of water, the calculated value being 182 
keal. 

Experimental evidence indicates that 
phosphine is a weaker base than am- 
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monia. The absence of a series of phos- 
phonium salts comparable in stability to 
the ammonium salts is evidence for the 
decreased basicity. At room temperature 
PH, 1 is a solid (sublimation point 62°C 
while the bromide and chloride are disso- 
ciated gases. Since the proton affinity of 
a molecule is a measure of basicity, it 
was of interest to calculate this value for 
phosphine. 

The proton affinity of phosphine, Pr: 
is defined as the energy change for the 
reaction 


PH, — PH; + H 


This energy change can be calculated in 
directly by use of the familiar Born- 


Haber cycle 


This cycle is represented as 


U 
(PH,X) — PH, +X 


= Q H4x Pru, 
¢P,+ 2H 2X2 PH; + H* +X 
Q D Ds / Inu + Ex 
PH;+H+xX 
The proton affinity at O°K is given by 
the relation 
F QO x-Q 





where [ s the lattice energy of the 
PH,X (X representing chlorine, bromine, 
or iodine OQ ,x 1S the heat of forma 


tion ot PH,X, ] is the heat of for 
mation of phosphine, 
dissociation of hydrogen, Jn is the ioniza 
ial of hydrogen, D 


tion of the halogen moleculk 


tion P tent 
f 


of dissox 


is the heat 


Ex is the electron affinity of the halogen, 





and RT is the gas consti 987 cal 
deg? mok times the temperature, 
29 | kK 

Ta yl vives tl tl 


iit ieTmMal d ta r¢ 
alculate the proton affinity of 
phosphine in PH,I, PH,Br, and PH,(¢ 


Because of the unreliability of many of 


quired to 


the data, the calculated proton affinities 
are accurate only to about 
PH, 1 and about + 


two halides 


> percent in 
10 percent in the other 
Che error is of this magni 
tude because the crystal lattice of PH,I 
is the only one known with accuracy (3 

Similar structures have been assumed for 
the PH,I 


value for the proton affinity would be the 


the other two halides. Thus, 


most reliable. 

Recent electron affinity values for the 
halogens Ex (4) are lower by about 5 
to 7 percent than the values used by 
Sherman (2). This would give a higher 
proton affinity for ammonia by about 
to 5 percent. Thus, the new values would 
be in the range from 226 to 210 keal. 
However, even with this revision, the 


lable 1. Proton affinity of phosphine 
O°K 


Quantity PH,I PH,Br PH« 
U* 131.5% 130.3 132.2 
J; < (5 15.8 9.5 5 
J 2.21 2.21 2 

[ 52.1 92.1 92.1 
I 11.9 11.9 11.9 
Ds 25.5 26.7 28.9 
Ex (4 74.6 (6 1.5 86.5 
9/2RT 1.5 1.5 1.5 
Pra 200 +10 209+71 17 


Assume a CsCl lattice, densities of PH, Bi 


PH.Cl estimated at 1.94 and 1.27 cm respe 
All values in kilocalorie 

vels 

Estimated from the Q n the gas phase 


proton affinity of phosphine is of tl 


same order of magnitude as that of 


monia 

The low value for the proton affu 
ate that the H,O 
less stable than the PH F Che 


‘ 


f water would indi 
revers 


seems to be true recause the phosph« 
nium halides, unlike the ammonium ha 
ides, are readily hydrolyzed by water 


ording to the equation 


PH,X + HO — PH; + HsO* + X 


Apparently other factors must enter 


pecause this result is not what would |t 
predicted rding to the calculates 
pi rt iffin I water ar d phospl ne 
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Department of Chemistry and Cher 
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Ecology and the Population Problem 


In commenting on th problem of | 

viding space and food for the grow 

human population, A. M. Woodbury in 
plies [Scier 122, 200 (1955)] that this 
problem is sufficiently critical in the 
United States to reduce such questions 
as those concerning the preservation 

our national parks and monuments and 
recreation areas to the status of “minor 
matters.” Woodbury is my former teachet 
and companion in fieldwork, and he is the 
man most directly responsible for my 
initial decision to become an ecologist 


hence, there is no one to whom I would 
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listen more intently and respectfully on 
the solution of an ecological problem. 


This time, however, I must take excep- 
tion, for I feel that in much of the loud 
discussion of the “population problem,” 
a clamor to which Woodbury has now 
added his voice, at least one-half of the 
fundamental ecological considerations 
are commonly ignored. 

The reasoning behind proposals such 
as the one under discussion is, briefly, as 
follows. “The human population is grow- 
ing. If we extrapolate this curve of 
growth into the future we find that it will 
not be long before present facilities will 
be inadequate to feed or otherwise pro- 
vide for the population, Therefore, we 
must provide new facilities.” The pro- 
posals for new facilities vary from writer 
to writer and include the restoration of 
damaged agricultural land, new methods 
of exploiting submarginal land, increas- 
ing the harvest from the oceans, fish 


farming, algae farming, and _ various 
schemes for utilizing atomic energy. 
Woodbury 


feats that will make it possible to utilize 


leans toward engineering 


lands now nonproductive because of arid- 
ity. These are all technical proposals for 
increasing the “carrying capacity” of the 
earth for human populations. Of more 
fundamental ecological interest are these 
neglected questions: Is it legitimate to 
extrapolate the curve of population 
growth? How large a population is it 
desirable to have? Will an increase in 
carrying capacity solve the population 
problem? These questions, I believe, de- 
serve serious consideration in the light of 
ecologic al knowledge. 

The growth of any population, plant 
or animal, can be resolved at least quali- 
tatively into two phenomena, the capacity 
of the organisms to increase in numbers 
and the capacity of the environment to 
support organisms of that type. All spe- 
cles are potentially capable of increase 
beyond the capacity of the environment 
The earth, or for that matter, the uni- 
verse, is not large enough to contain all 
the houseflies or mushrooms that would 
exist after a few generations if the po- 
tential rate of increase could be sustained. 
The same generalization applies to ele- 
phants, whales, men, and sequoia trees; 
they would simply take a little longer to 
fill the universe. 

Now, nearly all our experience with a 
great variety of species indicates that a 
population tends to grow rapidly when 
it is well below the capacity of the en- 
vironment. The growth rate decreases as 
environmental resources become limited, 
and a population that has saturated its 
environment cannot, by the definition of 
capacity, increase at all. If the capacity 
of the environment is increased, the re- 
sult to be anticipated is a new cycle of 
population growth. For this reason one 
may question whether anything perma- 
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nent is to be gained by increasing the 
carrying capacity of the environment, 
unless there are other very good reasons 
for regarding a larger population as de- 
sirable. In his recent textbook of ecology, 
Woodbury relates a report that in Shang- 
hai, prior to World War II, 25,000 in- 
fants were annually discarded in the 
garbage. A population twice as large and 
living in the same manner would pre- 
sumably discard 50,000 infants annually. 
Enlarging the effective environment 
would not of itself provide any perma- 
nent solution to what I visualize as the 
“population problem.” 

Extending this somewhat imaginative 
picture to the United States, we can vis- 
ualize a temporary relief of population 
pressures while the now-arid Great Basin 
and Southwest are becoming as densely 
populated as, say, Manhattan Island and 
while our lakes are being transformed 
into algae “factories.” At the end of the 
cycle of population growth we would not 
have our recreation areas but we would 
still have the population problem. 

The life-history pattern of man is such 
that a human population with plenty of 
room for expansion is potentially capable 
of exponential growth at an “interest 
rate’ of about 3 percent continuously 
compounded. The population of the 
United States was growing at about this 
rate in 1790. Our present-day reproduc- 
tive performance is not consistent with 
this rate of growth; for the U.S. and for 
the earth the present rate of human 
population growth is apparently slightly 
more than | percent and less than 2 per- 
cent per year. However, it is a completely 
obvious but commonly overlooked fact 
that any positive rate of population 
growth must ultimately cease. The ca- 
pacity of the environment will determine 
how many people will be present when 
the population ceases to grow, but even if 
we could expand to the point of “stand- 
ing room only” there would still have to 
come a time when population growth 
would stop 

When the population ceases to grow 
we must have, on the average, one indi- 
vidual leaving the population for each 
one entering it. It is irrelevant for the 
present whether the final 
population will fluctuate or will reach 
an equilibrium size or steady state. In 


discussion 


either case the average death rate must 
be equal to the average birth rate; this is 
the only real solution on earth to the 
population problem. (I admit to being 
already too old and staid to regard inter- 
planetary emigration as offering a prom- 
ising solution to the problem. 

It is commonly regarded as desirable 
to have a low death rate, and the only 
permanent way of achieving this is to 
have a low birth rate. How low can this 
go and the population still be sustained? 
If, as seems imminent, we can attain a 





mean length of life of 75 years, the mini- 
mum birth rate for replacement will be 
1/75 birth per person per year, or 13.3 
per 1000 population per year. But this is 
higher than any crude annual death rate 
experienced in the United States since 
1920. Even if it should become possible 
to extend the average length of life to 
100 years this would require, in order to 
maintain a stationary population, a birth 
rate and a death rate of 10 per 1000 
population per year, which is above the 
U.S. rate that has prevailed since 1948. 
These are simple arithmetic facts, and 
neither socialized medicine nor the Corps 
of Engineers will alter them. 

Here, | believe, we see an aspect of the 
population problem that should be aired 
Inevitably there must come a time when 
birth rates and death rates will be equal 
ized through the cessation of population 
growth. It would, however, take a brave 
administrator, when he was faced with a 
climbing death rate, to oppose any meas- 
ure whatsoever proposed to combat the 
trend. Hence, until the population prob- 
lem is considered in its entirety, we can 
anticipate pressures for keeping the 
population growing no matter what sa 
rifices may be required. 

I have no intention of making specific 
proposals for managing natural resources 
United 
States, and I do not pretend to know 


or population growth in the 
what population size would be optimum 
Even if I did know this, I could not say 
whether population stability could best 
be obtained by birth control, by restric 
tions on marriage, or by the “natural” 
controls such as famine, epidemics, and 
fertility changes, which will inevitably 
take over unless man finds a rational so- 
lution. The problem, however, is essen- 
tially 
proached objectively. I hope that it will 


ecological, and it can be ap- 


be before too much of our natural herit- 
age is sacrificed in the vain hope that 
dam-building projects and the like will 
solve the population problem. 

Lamont C., Cot 
De partme nt of Zoology, Cornell 
University, Ithaca, New York 


8 August 1955 


A. M. Woodbury’s discussion of sci 
ence, population, and arid lands [Science 
122, 200 (1955 


ises whose validity he does not clearly 


seems to use some prem- 


establish. From them he appears to argue 
that a scientific approach to the question 
of whether “to develép the Upper Colo- 
rado River for use of part of its waters,” 
in certain interior states, would necessar- 
ily result in an attitude favorable to the 
proposal. He evidently regards conser- 
vationists who oppose the plan as emo- 
tional and unscientific; employing “di- 
versionary about 


tactics,” they worry 
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“whether we are setting a prec edent of 
invading a national monument, and vari- 
ous other minor matters.” Scientists, it 
seems, are immune to the influence of 
emotion in making value judgments. 

The author’s citation of Paul B. Sears’ 
editorial [Science 121, 5A (29 Apr. 
1955) ] does not appear to support his 
own viewpoint clearly. Pertinent refer- 
ences I find in the editorial are to the 
need, “in matters of public policy where 
verifiable physical knowledge is involved” 

italics mine), of “impersonal, disinter- 
ested, and competent boards of scien- 
tists’ and this reference to one such 
group: “The Engineers Joint Council 
has investigated and reported (unfavor- 
ably) upon the Upper Colorado project” 
parentheses Sears’ 

Woodbury seems to imply that it is 
wicked to doom arid lands “to remain 
arid with sparse populations,” but he does 
not show why disinterested scientists 
would surely find it less wicked to favor 
“such a proposal as turning water from 
Yellowstone Lake through the divide into 
Snake River. .. .” Nor does he show 
why, once all pertinent scientific data 
were supplied, the problem of whether to 
convert an arid area into an area teeming 
with people would be a question to be 
decided by scientists but not by nonscien- 
tists. 

It is to be hoped that scientists will not 
too hastily assume that they have become 
the only ones competent to make a value 
judgment 

ALEXANDER LINCOLN, Jr. 
New Hampshire Representative for 
the Natur 


8 August 1955 


Conservancy, Meredith 


Of the two accompanying papers com- 
menting on my article [Science 122, 200 

1955) |, the one by Lamont C. Cole is a 
very fair statement to which I do not ob- 
ject; the other by Alexander Lincoln, Jr., 
distorts some of my meanings and im- 
putes to me assumptions that I do not 
accept. Nowhere did I assume that any- 
thing discussed was “wicked,” or that 
scientists are the only ones capable of 
making His article 
is a good example of the semantics used 


“value judgments.” 


by “emotional” conservationists to which 
I called attention in the article. 

I wrote the original article because I 
saw so much partisanship displayed on 
both sides of the controversy, and I hoped 
to find solid groundwork between the two 
extremes upon which reasonable people 
could agree. In essence, my proposal was 
to have the Congress authorize develop- 
ment of the Great Basin in accordance 
with the Colorado River Compact and 
refer disputed problems to a body of 
scientists trained in the art of fact find- 
ing (borrowed from the Sears’ editorial 
Such problems as (i) whether reserva- 
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tions for reclamation purposes were made 
before National Monument 
whether the build- 
ing of Echo Park Dam would be an in- 
vasion of the national park system, (iii 

whether Echo Park or some other site 
should be used, and (iv 


Dinosaur 
was established, (ii 


other disputed 
points should be referred to this group 
for decision. 

Can it be that the type of « onservation- 
ist represented by Lincoln is afraid to 
submit these controversial questions to 
scientific dissection? He signs himself as 
the representative of the Nature Con 
servancy, of which I am a charter mem 
ber and have devoted much effort to con 
servation support. I am much interested 
in the national forest, national park, wild 
life refuge, reclamation of arid lands, 
flood control, and other conservation 
movements and will continue to devote 
what effort I can to maintain such move 
ments 

Cole marshals a lot of ecological data, 
most of which we share in common (we 
worked together in the Colorado Basin 
to assist in analyzing the problems of the 
desert. It is on the implications and in 
ferences from such data that we appear 
to differ. I go a step further than he does 
I thoroughly agree with his implied con 
clusion that available habitat has an im- 
portant influence on population control 
of plants, animals, and man, but there 
is one important difference between man 
and the other biota that he has not em 
phasized 

This difference is the use of intelli 
gence by which man is making mor 
habitat available to himself by dispos 
sessing competitive plants and animals 
and transforming the habitat to provide 
more of his needs. The desert is one of 
the best places for making such a trans- 
formation. By diverting streams, man dis 
possesses fish and other stream animals 
of available habitat and, by putting water 
on sagebrush land, he not only dispos 
sesses the sagebrush but also sage hens, 
sage thrashers, Brewer's sparrow, and 
many other sagebrush animals. 

In place thereof, he substitutes homes 
trees, flowers, lawns), towns or cities, 
industries, mines and related operations, 
military posts for which much space is 
needed, irrigated agriculture (least im 
portant at the present time), and many 
other more or less important items. Thus 
man can increase his available habitat 
and allow population to expand and fill 
it before he becomes subjected to the 
drastic population restrictions to which 
Cole has referred. 

There is, however, an additional aspect 
that will allow further expansion. This is 
efficiency in utilization of natural re- 
sources. It is a race between research and 
population increase. If the latter over- 
takes the former, the population will 
necessarily become static, and the drastic 


controls will be automatically applied 
This efficiency in greater production of 
human needs in available habitat is being 
manifested on all sides: more applica- 
tion of physical energy (water power, car- 
bon fuels, atomic energy, solar energy 

better processes of mining; more products 
of industry (automation); more efficient 
fertilizers, im 
proved strains of crop plants and live 


agricultural production 


stock, hybrids such as corn and sheep 
better homes (individual homes with 
yards, lawns, and so forth); better health 
sanitation, nutrition, antibiotics, medi 
cal advice); and many others 

Developments such as these not only 
will allow population expansion for a 
long time in the future but will tend to 
raise the standard of living. This will 
mean more leisure time to be devoted to 
recreation, more means of travel, and 
more demand for recreational sites and 
facilities. The Colorado Basin is rich in 
such recreation sites. There are thousands 
of miles of canyons and side canyons now 
unutilized. Perhaps there should be a pro 
gram of development in the basin for 
recreation, comparable to that for water 
With all available water applied to the 
basin, only a very small percentage of the 
land could be improved. The basin could 
never be converted into an “area teem 
ing with people” by comparison with 
densely populated areas (contrary to Lin 
coln’s imputation to me 

There have already been too many mis 
understandings and distortions in this 
controversy. Let us not add any more. | 
use the following assumptions. (i) From 
the tone of the International Arid Lands 
Conference in New 
preted it to be 


of the 


means of making arid and desert lands 


Mexico, I inter 


an act ept« d objec tive 


participants to find ways and 


more productive of human needs, (i 
The Colorado Compact was a com 
promise of interests that provided an 
approximately fair division of the water 


of the Colorado River. (iii 


pact should be implemented by develop 


T his com 


ment of the Upper Colorado River to 
finish the program initiated in the Lower 
Basin. (iv) Plans for this development 
were under way before Dinosaur National 
Monument was enlarged to include Echo 
Park. (v) The controversy about building 
the dam at Echo Park should be settled 
on a basis of open-minded study rather 
than political controversy 

Here are a few points that I think 
The devel- 
opment of the Upper Colorado Basin 


should be clearly stated. (i 


should not be confused with the problem 
of Echo Park Dam. (ii) The Echo Park 
reservoir would not flood the dinosaur 
bones quarry iii The assumption 
should not be made on the basis of avail- 
able evidence that the cost of develop 
ment of the Upper Colorado Basin would 


be excessive iv) Desert homes properly 


833 





supplied with water are preferred by 
many people to homes in more humid 
areas. (V 


It has not yet been clearly es- 
tablished whether the building of Echo 
Park Dam would be an “invasion” of the 
national park system, or whether the ex- 
tension of Dinosaur National Monument 
to cover Echo Park was an “invasion” of 
the reclamation program. (vi) The Colo- 
rado Basin is so rich in undeveloped 
scenic resources that the Echo Park 
region must be regarded as a relatively 
small part of the total recreational ca- 
pac ity. 

Ancus M. Woopsury 
Division of Biolozy, 
University of Utah, Salt Lake Cit 


12 September 1955 


6-Aminonicotinamide—a _ Potent 
Nicotinamide Antagonist 


During the course of investigations on 
the inhibition of sulfonamide acetylation, 
it was observed that 6-aminonicotinamide 
Was extremely toxic to rabbits (/). The 
delayed effect of the compound, the first 
sign of which was loss of control of the 
hind legs (2), suggested that 6-amino- 
nicotinamide might be an antimetabolite 
of nicotinamide. This was confirmed by 
experiments in rats. In fact, it appears to 
be the most potent known antagonist of 
nicotinamide, 

The median lethal dose (LD at 
6-aminonicotinamide (3, 4) for mice, 
shown in Table 1, is 35 mg/kg of body 
weight, as compared with 305 mg/kg for 
s-acetylpyridine (5 lable 1 also shows 
that the simultaneous administration of 


50 mg/kg of nicotinamide brings about 
an eightfold increase in the Ladue of 
Nictotini ac id, 


also, gives significant protection in con- 


6-aminonicotinamide 


trast to its ineffectiveness against 3-acetyl- 
pyridine, when administered simultane 
ously with the latter (2, 5). Tryptophar 
appears to give some protection. The ad 
ministration of 50 mg/kg of 6-aminonico 
tinamide resulted in 100-percent mortal 
ity within a week. When tryptophan was 
given simultaneously (50 mg/kg orally 

with 6-aminonicotinamide, there were no 


deaths the first week, and 30 percent ¢ 


the animals were alive at the end of 30 
days 
On the assumption that 6-aminonico 


tinamide may give rise to an inactive 


Table 1. Effect of nicotinamide and nicotinic acid on the median lethal dose (LDw) of 
6-aminonicotinamide in mice. Metabolite and 6-aminonicotinamide were administered 
simultaneously intraperitoneally. Mice: CF-70 strain, 18 to 22 ¢ 


6-Aminonicotin- 


95-percent 


Metabolite baer ol amide No o fiducial 

; LD» mg/kg — limits 
None 35 30 33-— 37 
Nicotinamide 25 121 30 113-129 
Nicotinamide 50 308 +0 281-331 
Nicotinic acid 25 75 70 64— 89 


Table 2. Oxygen consumption of liver from 6-aminonicotinamide-treated mice 


15-min incubation 


Substrate 


Control 


None 55 
Lactate 0.015M 69 
Lactate 0.015M + DPN 0.002M 105 


Oxygen uptake (lit) * 


30-min incubation 


6-aminoni- 6-aminoni- 
cotinamide 


treated 


cotinamide Control 


treated 


16.5 100 30 
35 129 6b 
116 06 183 


Average values of duplicate vessels. Each vessel contained homogenate equivalent to 100 mg of tissue 


wet weight Homogenates were prepared in 0.25M sucrose under closely identical conditions and were 


incubated at 37°C in modified Krebs-Ringer phosphate 


DPN analog, it was of interest to com- 
pare the rate of oxygen uptake of tissues 
from treated animals with that of normal 
controls. The results of one experiment 
are shown in Table 2. In the absence of 
added substrate the oxygen uptake of 
mouse liver homogenate prepared from 
the treated animals was only 30 percent 
of the normal. Apparently the treated 
mice were depleted of both oxidizable 
substrate and DPN, since the addition of 
these substances in vitro greatly increased 
the rate of oxidation, while the addition 
of both together restored it almost to nor- 
mal. The treated mice had received an 
intraperitoneal injection of 100 mg/kg 
of 6-aminonicotinamide and 25 mg/kg 
of nicotinic acid 72 hours prior to the ex- 
periment. No appreciable effect on oxy- 
gen uptake was observed when 50 mg/kg 
of 6-aminonicotinamide was used, or 
upon the addition of 6-aminonicotin- 
amide in vitro to liver homogenate pre- 
pared from normal mice 

In view of the recent findings of Kap 
lan et al. (5) the toxicity of 6-amino- 
nicotinamide may be due to the forma- 
tion of an inactive DPN analog, with 
consequent depletion in certain tissues of 
DPN. It is of some interest that one of 
the pathological changes observed afte1 


an animal had received a toxic dose was 
involution of the spleen, a fact that may 
be related to the high rate of analog 
formation in this organ (5). Frequently, 
animals survived until 20 to 30 days after 
the administration of 6-aminonicotin- 
amide. This may indicate, as is suggested 
by Zatman et al. (6), irreversibility of 
analog formation, with consequent inabil- 
ity of the tissues to rid themselves of the 
antimetabolite. These matters are at pres- 
ent under investigation in this laboratory 
6-Aminonicotinamide and its congeners 
are also being tested for their effect on 
neoplastic growths 

Wiiiarp J. JoHNSON 

J. D. McCout 

Re search Laboratories, Frank W. 
Horner, Limited, Montreal, Quebec 
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The great desideratum jor any science is its reduction to the smallest number of dominat 


ing principles.—J] 


CLERK MAxwe.t, Matter and Motion 
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Book Reviews 


Crust of the Earth. A symposium. Arie 
Poldervaart, Ed. (Geological Society 
of America Special Paper 62) Geo- 
logical Soc. of America, New York, 
1955. viii+ 762 pp. Illus. $6.50. 

In October 1954 the department of 
geology of Columbia University had a 
symposium on “The crust of the earth” 
to mark Columbia’s bicentenary. The 
Geological Society of America published 
the symposium this July just in time for 
the Geophysical Year. There are 44 
papers dealing with the crust of the 
earth, and these papers are put into 
four parts: “Nature of the earth’s crust,” 
with 12 papers; “Recent deformation 
and sedimentation,” with 9 papers; 
“Structural synthesis and petrogeneses,” 
with 13 papers; and “Historical develop- 
ment of the earth’s crust,” with 10 pa- 
pers The authors were selected by a 
committee from geologists “still actively 
engaged in research on the particular 
subject allotted to them . who would 
be readily available.” T he selection has 
brought papers from widely scattered 
students, both in the United States and 
abroad, and from university, government, 
and industrial geologists. 

Just what limits the crust of the earth 
is left to the authors. However, V 
Meinesz suggests the Mohorovici dis- 
continuity be abbreviated to M discon 
tinuity, and this abbreviation is used 
throughout. Walter Bucher would limit 
the term crust to a chemical-petrologi: 
meaning and suggests the term stero- 
sphere for that which lies above the 
asthenos phe ré 

In part I Ewing and Press lead off 
with the geophysical contrasts between 
continents and ocean basins and thei 
paper is followed by other papers that 
consider the geology, seismism, physics, 
and chemistry. Part I closes with Ahrens’ 
“Oldest rocks exposed.” Part II con- 
siders deformation and_ sedimentation 
and necessarily deals with various geo- 
graphic areas. The first four papers con 
sider very large areas such as the Pacific 
Ocean; others discuss smaller areas such 
as the Tonga Trench. In part III a good 
many readers will be interested in H. H 
Read’s “Granite series in mobile belts”: 
as Read says, there are granites and 


granites. Part IV, dealing with the his- 
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torical development, starts with R. (¢ 
Moore’s consideration of invertebrates 
and the geologic time scale. Two other 
papers cover plants and vertebrates, and 
one deals with isotropic dating. Two dis- 
cuss aspects of atmosphere and hydro 
sphere, and the last four consider the 
development from a nonlife angle 

This is a stimulating book. The vari- 
ous papers do not attempt to give the 
final answer to the material discussed; 
their purpose is to arouse interest and 
to show the extent of our current know- 
ledge on the crust of the earth. 

E. Wiitarp Berry 

De partment of Geology, Duke University 


Adrenal Cortex. Transactions of the fifth 
and final conference. Elaine P. Ralli, 
Ed. Josiah Macy, Jr., Foundation, New 
York, 1954. 187 pp. Illus. $3.75. 


This volume records the transactions 
of the fifth and final Josiah Macy con 
ference on the adrenal cortex. The sub- 


jects reported are “The salt and -wate 
factor of the adrenal cortex,” by H. L 
Mason: “The metabolism of adrenal 


steroids,” by R. I 


“ACTH—a single substance or a mixturs 


Dorfman, and 


of hormones,” by F. G. Young 

Mason outlines some aspects of his 
studies that contributed to the isolation 
of the adrenal steroid that has since been 
identified by Reichstein and his associ 
3,20-diketo-4 


pregnene-18-al, and has been termed 


11 ) 
1] 


ates as §,21-dihydroxy 
aldosterone. The ability of aldosteron 
to promote sodium retention is approxi 
mately 100 times that of desoxycorti 
sterone 

Dorfman points out that the steroid 
hormones possessing biological activity 
contain in ring A, an a, 6-unsaturated 
ketone. A characteristic feature in th 
metabolism of these steroids is the re- 
duction of the ketone group to a second 
ary alcohol and the saturation of the 4,5 
double bond. He presents evidence indi- 
cating that the stereoisomeric form that 
results from the reduction of the doublk 
bond is influenced by the substituent 
groups at carbon atoms 11 and 

Young opens his remarks with a brief 
summary of the data published by con 


temporary workers that suggest that 
ACTH may be two or more substan es 
Experimental results obtained in his own 
laboratory indicate that one adrenocorti 
cotrophic substance is effective in reduc- 
ing the ascorbic acid content of the adre- 
nal glands, while another is predominantly 
active in increasing the weights of thes« 
organs. The presentation and discussion 
advance our knowledge of this interest 
ing problem, but the central question re- 
mains unanswered. The physiological re- 
sponse to exogenous ACTH is modified 
by the rate at which it is absorbed from 
the injection site. C. H. Li points out that 
ACTH administered in saline may have 
little effect on adrenal gland weights but 
that the same material administered in 
beeswax-peanut oil produces a marked 
increase in the weights of adrenals. In 
view of these findings the possibility 
remains that the procedures to which 
ACTH is subjected do not fractionate 
it but change its physical characteristics 
and thus alter its rate of absorption and 
the physiological response. 

This volume contains very little mat 
rial that is of direct interest to the clit 
cian. The speculations and suggestions 
arising during the discussions are provoca 
tive and should prove stimulating to thosé 
who are interested in the fundamental 
aspects of the biochemistry and physiol 
ogy of the adrenal gland 

James SALTer 


Cuar.es H. ! 


2. 
DEST 


Industrial Inorganic Analysis. Roland S 
Young. Wiley, New York; Chapman 
and Hall, London, 1953. vi 368 pp 


Che author, who is employed by Inte1 
national Nickel Company of Canada, 
Ltd., New York, has collected a series 
of his notes on industrial analytic pro 
cedures related to 43 elements, many of 
them the so-called “less familiar” el 
ments, such as beryllium, fluorine, molyb 
denum, niobium, tantalum, platinun 
metals, selenium, tellurium, thorium, t 
tanium, tungsten, uranium, vanadium 
and zirconium. In addition to these and 
some of the common elements, he has 
also included methods of analyzing for 
oxygen, nitrogen, and water. A secti 
ym gas analysis is placed in the last chap 
ter on Miscellaneous analyses and 
data.” The book is concluded with a good 
list of reference books. There are ade 
quate vuthor and subject indexes 

The methods reported have been taker 
mostly from readily available journals 
and standard treatises. Some use has 
been made of company brochures like 
those of the Burrell Technic 


il Supply 


R35 





Company, G. Frederick Smith Chemical 


Company, Solvay Process Company, 
Aluminum Company of America, and 
the Dow Chemical Company, to mention 
only a few. Of the methods developed on 
the Manhattan Project, the author refers 
only to those that were collected by C. J. 
Rodden and published as part of the 
National Nuclear Series. No 
direct references are given to the less 
readily available USAEC documents. 
The procedures 


Energy 


recommended are 
those that have been tried and found to 
work in an industrial laboratory. They 
are given in considerable detail, with sug- 
gestions regarding manipulative 
niques, methods of standardizing re- 
agents, and methods of computing the 
results. Where details are omitted, refer- 
ence is made to a reliable 


tech- 


published 
method. For example, the vacuum fusion 
method of determining oxygen in metals 
like titanium or zirconium is only out- 
lined, but a good method published in 
1951 in Analytical Chemistry is cited. 

A useful list of absorbents for gases is 
given in Table 5, on page 324. Methods 
of standardizing acids and bases are in- 
cluded. 

Although this is not an encyclopedi: 
treatise, it is nevertheless a very valuable 
collection of analytic methods that work. 
Inorganic and analytic chemists will find 
it to be a very handy guide. 

LAURENCE S. Foster 
Belmont, Massachusetts 


Précis d’Ecologie Animale. F. S. Boden- 
heimer. Payot, Paris, 1955. 315 pp. 


Illus. F. 1200. 


rhe author’s point of view, as expressed 
in his Problems of Animal Ecology, 
which was published in 1938), is not 
greatly different in this revised French 
version (translated directly from an Eng- 
lish manuscript). While rejecting com 
munity concepts other than those of sta- 
tistical aggregation and regarding some 
of the newer ideas of community metab- 
olism as akin to Pythagorean mysticism, 
Bodenheimer nevertheless concedes that 
some of these concepts may be fruitful 
ways of thinking about ecological condi- 
tions. His objec tion is that there is a tend- 
ency to consider them to be based on 
scientific induction rather than as loose 
analogies. His primary concern is with 
the influence of physical and biotic fac- 
tors on individuals and populations (with 
a minimum of mathematics), and on the 
whole, little seems to have been added 
since the original edition. Unfortunately 
there is no index, although there is a 
fairly complete table of contents. 

Jor: W. Henoreru 

Scripps Institution of Oceanography, 
University of California 
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Solvents Manual. With solubility chart. 
Compiled by C. Marsden, Ed. Cleaver- 
Hume, London; Elsevier, Houston-New 
York, 1954. xii+ 429 pp. $12.95. 


This book contains a very useful com- 
pilation of physical and chemical data on 
organic solvents and related substances, 
a field that has expanded rapidly during 
the last 10 years. A great deal of infor- 
mation that has been released by numer- 
ous industrial organizations is widely 
scattered in the literature and in com- 
pany pamphlets. 

The author should be commended for 
having achieved the tremendous task of 
collecting all these data in a concise and 
easily accessible form so that the user 
knows where and how to find them with 
ease and convenience. 

H. F. Mark 
Polytechnic Institute of Brooklyn 


Chemistry of Carbon Compounds. vol. 


III, pt. A, Aromatic Compounds. E. 
H. Rodd, Ed. Elsevier, New York 
London, 1954. xxiv+685 pp. Illus. 


$17.50. 


Volume III, part A, 


pounds, of the 


Aromatic Com- 
Modern Comprehensive 
Treatise on Chemistry of Carbon Com- 
pounds treats specifically the benzene 
derivatives. [Volume I A, Science 116, 


181 (1952 volume I B, Science 117, 
422 (1952); volume IT, Science 120, 256 
1954)| Volume III B, to follow later, 


will be concerned with the more complex 
derivatives, including multinuclear aro- 
matic compounds. 

A comprehensive treatise on so broad 
a field as organic chemistry demands an 
approach that is both analytic and au- 
thoritative. Furthermore, to be of real 
value to the professional organic chemist, 
it must be up to date and complete in 
its reference to the pertinent literature. 
Aromatic Compounds answers these re- 
quirements in almost every detail for 
the benzene series. The imposing list of 
contributors, which includes experts in 
their own specific fields, adds greatly to 
the contribution of this outstanding work. 
The contributors to the present volume 
are C. K. Ingold, W. J. Hickinbottom, 
Neil Campbell, J. Chatt, R. E. Fairbairn, 
D. H. Hey, E. Hoggarth, Z. E. Jolles, 
and Gareth H. Williams. 

Chapter I begins with a_ historical 
treatment of the theory of aromatic 
character, followed by current theories 
on orientation and substitution, and a 
section on the formation and fission of 
the benzene nucleus. The later chapters 
follow the familiar order of presentation 
of Richter, with chapters on the expected 
derivatives of benzene through the car- 
boxylic acids. Chapter VII, “Aromatic 





metal and metalloid compounds,” will 
be of special interest to many organi 
chemists. Each chapter presents the meth- 
ods of formation and the chemical 
reactions of the given class of com- 
pounds, together with references to the 
original literature. The most significant 
members of a_ series are presented 
separately with the physical constants of 
the original compounds and those of thi 
most Pertinent 
literature references are included also. 


important derivatives. 


This treatise on benzene derivatives 
will be welcomed especially by seasoned 
organic chemists, since it presents funda- 
mental concepts, together with funda- 
mental properties of the most significant 
members and derivatives of the ben- 
zenoid hydrocarbons. The authors have 
been very successful in the difficult task 
of maintaining a good balance among 
the many topics, theories, and com- 
pounds that demand treatment in a work 
of this kind. The inclusion of references 
to the original literature throughout the 
treatise adds greatly to its value to the 
research chemist. The carefully compiled 
index also enhances the value of the 
treatise. Finally, the publishers have pre 
sented an attractive volume, free from 
errors, well printed, and with consist- 
ently good formulas. 

Roy G. Bosser1 
Ohio Wesleyan Universit 


Miscellaneous Publications 


Inquirie oncerning these publications should be 


addressed, not to Science, but to the publisher or 
agency sponsoring the publication 

Forest Research Institute and Colleges, 
Dehra Dun. Govt. of India, Ministry of 
Food and Agriculture, 1954. 28 pp. 

Indigenous Cellulosic Raw Materials 
for the Production of Pulp, Paper and 
Board. pt. XXV, Wrapping Papers fron 
Acacia decurrens Willd (Wattle Wood 
Indian Forest Bull. No. 195. R. V. Bhat 
and H. K. Kaushik. Manager of Publica- 
tions, Delhi, 1955. 10 pp. 1s. 3d. 

Old Akkadian Inscriptions in Chicago 
Natural History Museum. Texts of legal 
and business interest. Fieldiana: Anthro- 
pology, vol. 44, No. 2. Ignace J. Gelb 
177 pp. $5. Revision of the Hawaiian 
Members of the Genus Tetraplasandra A 
Gray. Fieldiana: Botany, vol. 29, No. 2 
Earl Edward Sherff. 93 pp. $1.50. Chicago 
Natural History Museum, Chicago, 1955 

Statistics of State School Systems: Or- 
ganization, Staff, Pupils, and Finances, 
1951-52. Chapter 2, Biennial Survey of 
Education in the United States, 1950-52. 
Samuel Schloss and Carol Joy Hobson. 
U.S. Office of Education, Washington, 
1955 (Order from Supt. of Documents, 
GPO, Washington 25). 105 pp. $0.35 

Efficiency and Selectivity of Commercial 
Fishing Devices Used on the Mississippi 
River. No. 4. William C. Starrett and Paul 
G. Barnickol. 41 pp. The Survey, Urbana, 
Tll., 1955 
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Scientific Meetings 


onference on Elementary articles 
Conf E] tary Particl 


An international conference on “Ele- 


mentary Particles’ was held at Pisa, 
Italy, 12-18 June under the joint aus- 
pices of the Physical 


which was celebrating the first centen- 


Italian Society 
nial of Jl Nuovo Cimento, its leading 
and the International Union of 

Applied Physics. Nearly 500 


persons attended the conference with the 


journal 


Pure and 


Italians, of course, predominating, al- 
though there were large delegations from 
and from France (30 

The United States delegation was the 


England (50 


next largest—about 15—whereas _ the 
U.S.S.R. was represented by two physi- 
cists, M. Marcov and S. Vernov. The 
other countries represented at the con- 
Belgium, Chile, 
Denmark, Germany, Holland, India, Ire- 
land, Israel, Japan, Mexico, Norway, Po- 


land, Sweden, and Switzerland 


ference were Austria, 


The scientific activity of the confer- 
ence was carried out at three simulta- 
neous sessions: section A on “Heavy un- 
stable particles,” section B on “Quantum 
field theory and meson-nucleon interac- 
tions,’ section C on “Miscellaneous sub- 
jects.” The first two sections, which es 
constituted the international 


conference, were conducted in English. 


sentially 


The third section, which was obviously 
intended to take care of the special in- 
terests of the Italian Physic al Soc iety, was 
conducted chiefly in Italian. It is perhaps 
worthy of note that half of the sessions 
in sections A and B were chaired by 
Americans: W. B. Fretter (Berkeley 
R. E. Marshak (Rochester), G. T. Rey 
nolds (Princeton), M. Schein (Chicago 
J. Schwinger (Harvard), R. W. Thomp- 
son (Indiana), and E. P. Wigner 
ton). The remaining sessions were chaired 
by Italians—E. Amaldi, G. Bernardini, 
and G. Occhialini—and by C. C. Butler 
W. Heisenberg 
L. Leprince-Ringuet 
Schrodinger (Treland 
Since I attended chiefly the sessions 


Prince- 


England Germany 


France), and E 


of section A, I shall confine my remarks 
to this section. Much progress in elemen- 
tary-particle research was reported since 
the Fifth Rox hester Conferen e¢ on High 
Energy Physics was held in January 1955 
The chief factors contributing to this 


progress were (i) further analysis of a 
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giant cosmic-ray nuclear emulsion stack 
by a team of European laboratories, in 
particular the Italian groups at Genoa, 
Milan, Padua, Rome, and Turin, and by 
the Bristol, Dublin, and Paris groups; 

ii) initiation of elementary-particle re- 
search with the bevatron at the Univer- 
sity of California by the Berkeley group 
and by the Bristol and Paris groups in 
Europe (through the exposure of nuclear 
emulsions to the K-meson beams from 
the bevatron); (iii) further cloud-cham- 
ber work by many American, British, and 
French groups. 

The second item was particularly sig 
nificant, since it heralded the beginning 
of a new era in elementary-particle re- 
search. It was clear that—just as in the 


case of pions—the center of attention 


would now shift to investigations carried 
out with artificially produced K mesons 
and hyperons. And it was precisely be- 
cause the Bristol and Paris nuclear emul 
sion laboratories had anticipated this de- 
velopment and had arranged for ex 
posures in the bevatron that the contri- 
butions of these two laboratories added 
so much to the Pisa conference. Indeed, 
one of the gratifying incidents at the 
Pisa conference was the vote of thanks 
adopted by acclamation expressing ap 
scientists for 


preciation to American 


making these exposures possible—a reso 
lution that was initially suggested by C 
F. Powell of Bristol and presented as a 
formal motion by M. Conversi, secretary 
general of the Pisa conference 

Some of the experimental results that 
were presented in a definitive form for 
the first time at the Pisa conference were 
as follows. i All K 


charged and neutral, possess the same rest 


mesons, both 


mass within experimental error (965 + 10 
; this holds true for the 
neutral § meson and the charged tf, v’, 
Keo, Kuo, Ku, and the K,. mesons. (ii 

The lifetimes of all the charged K 


mesons, within experimental error, ar 


electron masses 


the same—in the neighborhood of 
1x10°5 
K mesons, the most abundantly produced 


are the Ky. and the K 


the much rarer t, t’, K 


second. (iii) Among the charged 


, ending up with 
and K, 


iv) The cross section for the production 


mesons 


of positively charged K mesons (of any 
variety) is much larger than the cross 
section for the production of negatively 


charged K mesons (of any variety), the 
production ratio being about 100 to | 
at bevatron energies. (v) The interaction 
mechanism for positively charged K me- 
sons with nuclear matter is completely 
different from that for negatively charged 
K mesons, the former yielding only elas- 
tic and inelastic scatterings and disap- 
pearances in flight, whereas the latter in 
addition participate in absorption pro« 
esses that give rise to several types ot 
hyperons. (vi) Evidence has been found 
for the production of a cascade-type 
hyperon in association with two neutral 6 
mesons 

The summary theoretical talk on the 
heavy unstable particles was given by M 
Gell-Mann (California Institute of Tech 
nology). He summarized the remarkablk 
extent to which his phenomenological 
scheme for the heavy unstable particles 

to which A. Pais (U.S.) and K. Nishi- 
jima (Japan) have contributed—was 
supported by all the available experi 
mental data. Gell-Mann’s scheme con- 
sists in considering four classes of par 
ticles—baryons (which include the nu- 
cleon and various types of hyperons 
mesons (which include the pion and 
the various types of K mesons), elec 
trons (which include the muon, electron, 
and neutrino), photons—and three types 
of interaction 


weak 


Gell-Mann assumes that all strong in- 


strong, electromagnetic, 


teractions—which appear to involve only 
baryons and mesons—are charged inde- 
pendent, so that all strongly interacting 
particles split up into charged multiplets 
However, it is not necessary that the dif 
ferent types of baryons possess the same 
Indeed, 
the displacement of the center of charge 


center of charge as the nucleon 


from e/2 (the normal nucleon position 


for a given type of hyperon, in units of 


2, is called the 


e/2, strangeness quantum 
number S. In a similar fashion, a strange- 
ness quantum number can be defined for 
mesons; for these particles it is the dis 
placement of the center of charge from 0 
the normal pion position). It is then 
postulated that both the strong and elec- 
tromagnetic interactions (assigning S$ = 0 
to the photon) conserve the total strangé 
ness quantum number, whereas the weak 
interactions various 
decay modes for the different classes of K 


mesons and hypersons 


in particular, the 


involve a chang 
in the total strangeness quantum number 
of +1. It is a remarkable fact that all the 
experimental results cited here and all 
prior results on the heavy unstable par 
ticles can be fitted into this schem« 
Although the Gell-Mann scheme sup 
plies a satisfying coherence to the existing 
experimental data on the heavy unstabl 
particles, it is admittedly far from being 
a full-fledged theory 
the Pisa conference, 


D'Espagnat and J 


Several reports at 
particularly by B 


Prentki (C.E.R.N 
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and J. 


provide a more fundamental theory of 


Rayski (Poland) attempted to 
elementary particles, but it is perhaps 
fair to say that a satisfactory theory of 
elementary particles is still far off. 

R. E. MarsHak 
Department of Physics, University of 
Rochester, Rochester, New York 


Meeting Notes 


® A symposium on tuberculosis in infancy 
and childhood will 
National Jewish Hospital in Denver, 
Colo, 9-12 Nov. Some 150 specialists 
from 


take place at the 


France, Great Britain, Greece, 
Italy, Norway, and Sweden, as well as 
the Americas, will consider the 21 pa 
pers that are scheduled. 

France will be represented by Robert 
Debre of the 


Malades and the University of 


Hoépital des Enfantes 
Paris, 
and Georges Canetti and Noel Rist of 
the Pasteur Institute. The British par- 
ticipants will be K. Neville Irvine, Ox- 
ford Regional Hospital Board; Charles 
H. Lack, Royal National Orthopedi« 
Hospital, London; and D. A. Mitchison, 
Postgraduate Medical School, 


Others from Europe will be (¢ 


London 
Chore 
mis, Athens University Clinic; Cesare 
Cocchi, Pediatric Clinic, University of 
Florence, Italy; Hans Jacob 
Ullevaal Hospital and the University 
of Oslo School of Medicine, Norway: 
ind Lars Strom, Karalinska Sjukhuset, 
Sweden. 

Heading the American participants 
will be Rene Dubos, of the Rockefellet 
Institute, New York, whose address will 
open the symposium. 


Ustvedt. 


® The Nederlandse Natuurkundige Ver 
eniging will hold an International Con 
7 July 
1956 in Amsterdam. Among the topics 


ference on Nuclear Reactions 
that will be discussed are elastic and 
inelastic scattering, capture- and photo- 
reactions, stripping- and pick-up reac- 


tions, and fission. Further information 
obtained from the conferenc« 
a. a Wouth 
uysen, Zeeman Laboratorium, Pl. Muid 


ergracht 4, Amsterdam (( Nether 


may be 


committee’s secretary, Dr. 


lands. 


Nutritional 
and Metabolic Considerations in Disease 
will be held on 9 Nov. in Philadelphia, 


Pa. The conference, which will report 


aA special conterence on 


on nutrition as it affects cardiovascular 
diseases, neurology and psychiatry, sur- 
gery, and nutritional disturbances, is be 
ing sponsored by the commissions on 
nutrition of the Medical Society of th 
State of Pennsylvania and the Phila- 
delphia County Medical Society in co 
National 


eperation with the Vitamin 


Foundation 
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Among the scientists from various 
parts of the country who will participate 
are Norman Jolliffe, City of New York 
Department of Health; Garfield G. Dun- 
can, Jefferson Medical College; Irvine 
H. Page, Cleveland Clinic, 
Ohio; Campbell Moses, University of 
Pittsburgh; Peter T. Kuo, University of 
Pennsylvania; Douglas Gordon Camp- 
bell, University of California, Berkeley; 


Ivan F. 


Cleveland, 


Bennett, Veterans Administra- 
Coatesville, Pa.; I. S. 
Ravdin, University of Pennsylvania; and 
William T. Fitts, Jr., 
Pennsylvania. Cochairmen of the meet- 
ing are R. S. Goodhart and M. G. Wohl. 
For information, write to the College of 
Physicians, 19 S. 22 S., Philadelphia, Pa. 


tion Hospital, 


University of 


® More than 8 


have made 


foreign scientists who 
major contributions in the 
field of solar energy research will partici- 
pate in the World Symposium on Ap- 
plied Solar Energy in Phoenix and Tuc- 
son, Ariz., 31 Oct.—4 Nov. At least 1000 
scientists, engineers, educators, and in- 
dustrialists ar expected to attend the 
meeting, which is sponsored by the Asso- 
Applied Solar Energy, Stan- 


ford Research Institute, 


ciation for 
and the Univer- 
sity of Arizona. Many conferees will also 
attend an earlier scientific conference on 
solar energy at the University of Arizona, 
Tucson, 31 Oct.—1 Nov. 

Participation of foreign scientists has 
been made possible by financial support 
from the National Academy of Sciences, 
the National Science Foundation, the 
Ford Foundation, the Rockefeller Foun 
dation, the Office of Naval Research, the 
U.S. Air Force, and UNESCO. The list 
of visitors from abroad that follows in- 
cludes the first Soviet physical scientist 
to visit the United States since World 
War II. 

ilgeria G \. Betier and M. A. 
Guillemonat, Commission de l’Energie 
Solaire; and J] 
d’ Algiers 


Australia 


Savornin, University 
Roger N. Morse and B. W 
Wilson, Commonwealth Scientific and 
Industrial Research Organization; A. H 
Willis, New South Wales University of 
Technology; and J. E. Cummins, Aus 
tralian Scientific Liaison Office, Wash 
ington, D.¢ 
Austria: Hans Thirring, Vienna. 
Beigium: Li 
la Chaleur, and M. \ 
dA trophysiqui 
Brazil: Jerome | 
Research Institute 
Canada: E. A. Allcut and M. Hooper, 


University of 


Migcotte, Institut 


erik Krug, Montreal; 
Ontario Hydro 

Cuba 
Industrial and Technological Guide of 


Cuba, and Luis Parajon e Hijo. 


on Crespin, ‘Technique de 


Harrington, IBEC 


Toronto; J W. Hodgins, 
Royal Military College of Canada; Fred- 
and G. B Lebo, 


O. M. Cherenzilind, Economic, 





Egypt: Mostafa Elnesr, Cairo Univer- 
sity; Mohammed Mamdouh Fikry, Alex- 
andria; Mostafa Mahmoud Hafez, Na- 
Research Council; and Alex 
Schoenberg, Fouad I University. 

England: E. C. Bullard, National 
Physical Laboratory; R. Fitzmaurice, 
Guildford; the Earl of Halsbury, Na 


tional 


tional 


Research Development 


Harold Heywood, Imperial College of 
Science and Technology; Willis Jackson, 
Metropolitan \ ickers, Ltd.: J K Page 
Department of Scientific and {ndustrial 
Research, Building Research Station; W 
H. Pearsall, University College, Londo: 
N. W. Pirie, Rothamsted Experimental 
Station; Jack Pritch 
P. Wittingham, 
bridge. 

France: Paul Jé 
Maurice Horace Guerin of the Scientific 
Action Committee for National Defense 
of France; P. Chouard, Sorbonne: R 
Donn, French Embassy, Washingto 
D.C.; Pierre Donzelot, French univers 
ties representative, New York; G, Du 
National de la Rechercl 
Marcel Floret, Electricité 

Mar« Laboratoire d« 
Solaire, Citadelle de Mon 


louis: Francois LeBras, Bureau d’Orean 


Corp.; 


ard, London; and ¢ 
Botany School, (¢ 


in Bergeron and Jeai 


pouy, Centre 
Scientifique; 
de France; Foex. 


Energi 


sation des Ensembles Industriels Afr 


cains, Paris; Werner F. Moller, 
UNESCO, Paris; Felix Trombe, Lab« 
ratoire de Energi Solaire, Ecole Nor 


male Supérieure de Chimie; and P. |] 
Schereschewsky, French Office of Power 
Stations, Washington, D.( 

French West Afric Henri Masso 
Institut des Hautes Etudes de Dakar 
Fritz Gummert, Mari: 
Meffert, and A. Stratmann, Kohlenstoff 


Richard Harder, Bo 


German) 


biologische, Essen; 
tanisches Institut, University of Gét 
tingen;: Hans Lagoni, Physical Institute 
for the Federal Station on Milk Products, 
Kiel; Hermann F’. Mueller, Gesellschaft 


fiir Praktische Energie, Kunde, Tech 
nische Hochschule; ( P 
Physikalisch-Technische 
Friedrich Tonne, Institut fiir Tageslic] 
Technic; and H. T. Witt, Physikaliscl 
Chemisches Institut det Universitat 
Marburg 

India: M. L. Khanna, K. S. Krishna 
and K. N. Mathur of the National Phys 
cal Laboratory of India 

Israel: D,. Ashbel, Hebrew University; 
Rudolph Block, Dead Sea Works, Ltd.;: 


Nathan Robinson, Solar Radiation Lab 


Tingwaldt, 


Bundeanstalt 


oratory, Israel Institute of Technology 
H. Tabor, National Physical Laboratory; 
Yissar, Holon 

Italy: Giuseppi R. Badoni, Consigliers 
Delegato; Gino Bozza, and Mario Dornig, 
Polytecnico de Milano; Franco Castelli, 
Steam Power Division, Societa Edison; 
Luigi D’Amelio, Naples University; 1] 
Nazionale Meccanico 


Nazionale delle R - 


and Louis | 


Filippi, Centro 


Agricolo, Consiglio 
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cerce; F. 


Grassi, Somor Company; and 
G. Parravano, the James Forrestal Re- 
search Center, Princeton University. 
Japan: S. Goto, Goto Optical Mfg 
Company; Taro Hisada, Government 
Industrial Research Institute; Hirotoshi 
Lamejimas, Yuji Morimura, and Hiroshi 
Tamiya of the Tokugawa Institute for 
Biological Research: Fusaco Mizoshiri. 
Mizoshiri Optical Industry Company; 
Ir'suneo Momota, Electrotechnical Lab- 
oratory; Eliji Munekata, Noguchi Insti- 


tute; I. Tanashita, Keio University; Issei 


Yamamoto, Yamamoto Observatory: 
and Masanosuke Yanagimachi, Takasago 
Thermal Engineering Co. 

Lebanon: Adnan Tarcisi, Yemen 


Office for Syria and Lebanon 

Malaya: Gerald T. Ward, physic s de- 
partment, University of Malaya. 

Vexico: Nabor Carillo, Universidad 
Nacional de Mexico; Michel Fournier 
de Alba, Instituto de Geofisica, Torre di 
Universidad Nacional Auto 
Mexico; J. K. Jennings, the 
Mexican Isight & Power, Ltd.; and David 
Matson, Compania Impulsora de Em 
presas Electricas S.A.; George S. Me- 
Laughlin, Cuadrante de San Francisco 
18. 

Morecco: R. 


Etudes Hydrogeologiques, Direction de 
l 


Ciencia, 
noma de 


Ambroggi, Centre des 


la Production, Industrielle et des mines. 
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TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


Netherlands: L. N. M. Duysens, Phy- 
sisch Laboratorium der Rijks Universi- 
teit, Utrecht, and B. Kok and E. (¢ 
Wassink of the 


Plantenphysiologish, 


Laboratorium Voor 
Onderzoek der 
Landbouwogeschool, Wageningen. 
Netherlands West Indies: P. C. Hen 
riques, Curacao 
New Zealand: C. J. Banwell, Domin 
ion Physical Laboratory 
Thailand: Ravi Pavelai and Sukum 
Sritanyarantana, Chulalongkorn Univer 


Sity 


Union of South Africa: Arthur E. H 
Bleksley, University of Witwatersrand 
and Austin Whillier, South African 
Council for Scientific and Industrial 
Research 


US.S.R.: V. A. Baum, de puty dir 
tor, G. M. Krzhizhanov Power Institute, 
Academy ol 


Sciences of the U.S.S.R 


Forthcoming Events 
November 


28-1. White House Conf. on Education, 
Washington, D.C. (C. Pace, Director; 
Comm. for White House Conf. on Educa- 
tion; South Health, Education and Wel- 
fare Blde.: Washington 25.) 

29-2. American Medical Assoc., 
Boston, Mass. (G. F. Lull, AMA, 535 N. 
Dearborn St., Chicago 10, Ill.) 


KLETT 
ELECTROPHORESIS 


clinical, 





29-2. Entomological Soc. of America, 
Cincinnati, Ohio. (R. H. Nelson, 1530 P 
St., NW, Washington 5.) 


December 


2. American Alpine Club, annual, New 
York, N.Y. (J. C. Oberlin, 900 Leade1 
Bidg., Cleveland 14, Ohio.) 

2-3. American Federation for Clinical 
Research, Eastern, Philadelphia, Pa. (C 
R. Shuman, Temple Univ. Hospital, Broad 
and Ontario Sts., Philadelphia 40, Pa.) 

2-3. Oklahoma Acad. of Science, Nor- 
man. (D. E. Howell, Dept. of Entomol- 
ogy, Oklahoma A. & M. College, Still- 
water 

2-4. American Psychoanalytic Assoc., 
New York, N.Y. (J. N. McVeigh, 36 W 
+4 St.. New York 36.) 

4. American Acad. of Dental Medicine, 
10th mid-annual, New York, N.Y. (G. J 
Witkin, 45 South Broadway, Yonkers 2 


N y 


8-10. Concept of Development, M 
neapolis, Minn D. B. Harris, Inst. of 
Child Welfare, Univ. of Minnesota, Mir 
neapolis 14 

8-10. Florida Acad. of Sciences, Miami 
R. A. Edwards, Geology Dept., Univ. of 
Florida, Gainesville. ) 

9-10. Assoc. for Research in Nervous 
and Mental Disease, 35th annual, New 
York, N.Y. (C. C. Hare, 710 W. 168 St., 
New York 32 

9-10. Texas Acad. of Science, annual, 
Waco. (G. P. Parker, P.O. Box 7488, Col- 
lege Station, Texas 
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This volume, written by a group of specialists, describes the 
research and development of large-scale production of water 
with the heavy hydrogen isotope known as Deuterium, neces- 
sary in one of the important methods of U2*5 
provides a modern and authoritative discussion of the technical 
design and operation of isotope separation plants, with many 
diagrams showing details of the plants. It also relates to power 
reactors for research and power utilization. 


It is the most complete treatment possible under existing regu- 
=: lations on classified information and is now being released for 
the benefit of chemists, chemical engineers, and all others 
concerned with nuclear engineering, particularly in separation 
processes. Part I of the two main divisions considers laboratory 
and pilot plant studies for the various separation processes in- 

ee vestigated. Part II discusses engineering surveys of the produc- 
~ = tion plants which were actually built,-and describes their opera- 
Ea tion. Attention is also given to the economics of the processes 
ye and the costs of products from the different plants. 


rg 


“tp TF 


PRODUCTION OF HEAVY WATER 

Edited by GEORGE M. MURPHY, New York Univ. 
National Nuclear Energy Series. 

Division III, Volume 4F, 412 pages, $5.25 
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KIRSHENBAUM, MURPHY, and UREY 


PHYSICAL PROPERTIES AND 
ANALYSIS OF HEAVY WATER 
Division Ill, Volume 4A. 456 pages, $6.00 


COHEN and MURPHY 


THE THEORY OF ISOTOPE 
SEPARATION 


Division III]. Volume IB. 165 pages, $2.50 


DIEKE and DUNCAN 


SPECTROSCOPIC PROPERTIES 
OF URANIUM COMPOUNDS 
Division IIl, Volume 2. 308 pages, $4.25 


KIMBALL 


BIBLIOGRAPHY OF RESEARCH ON 
HEAVY HYDROGEN COMPOUNDS 
Division II1, Volume 4C. 350 pages, $4.75 


NATIONAL NUCLEAR 
ENERGY 
SERIES 
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MCGRAW-HILL BOOK COMPANY, INCo 


330 WEST 42ND STREET 


9-13. American Acad. of Optometry, 
Chicago, Ill. (C. C. Koch, 1502 Foshay 
Tower, Minneapolis 2, Minn.) 

10-16. Nuclear Cong. and Atomic Ex- 
position, Cleveland, Ohio. (A. F. Denham, 
931 Book Bldg., Detroit 26, Mich.) 

10-16. Radiological Soc. of North 
America, Inc., Chicago, Ill. (D. S. Childs, 
Sr., 713 East Genesee St., Syracuse 2, 
N.Y.) 

11-14, American Soc. of Agricultural 
Engineers, Chicago, Ill. (F. B. Lanham, 
ASAE, St. Joseph, Mich.) 

11-14, American Soc. of Refrigerating 
Engineers, New York, N.Y. (R. C. Cross, 
ASRE, 234 Fifth Ave., New York 1.) 

14. Operations Research Symposium, 
Philadelphia, Pa. (R. V. D. Campbell, 
Operations Research Symposium Registra- 
tion, Burroughs Research Center, Paoli, 
Pa. 

15-17. Acoustical Soc. of America, 
Providence, R.I. (W. Waterfall, ASA, 57 
E. 55 St., New York 22.) 

15-17. International Union of Scientific 
Radio, U.S. national, Gainesville, Fla. (J. 
P. Hagen, Code 7100, URSI, Naval Re- 
search Lab., Washington 25.) 

16-21, Interamerican Cong. of Psychol- 
ogy, 3rd, Austin, Tex. (W. Holtzman, 
Univ. of Texas, Austin. ) 

26-29. Biometric Soc., Eastern N. Amer- 
ican Region, New York, N.Y. (A. M. 
Dutton, Box 287, Station 3, Rochester 20, 
N.Y.) 

26-31. American Assoc. for the Ad- 
vancement of Science, Atlanta, Ga. (R 
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L. Taylor, AAAS, 1025 Connecticut Ave., 
NW, Washington 6. 

27-29. American Mathematical Soc., 
62nd annual, Houston, Tex. (J. H. Cur- 
tiss, AMS, 80 Waterman St., Providence 
6, R.1.) 

27-29. Archaeological Inst. of America, 
Chicago, Ill. (C. Boulter, 608, Univ. of 
Cincinnati Library, Cincinnati 21, Ohio.) 

27-29. Assoc. for Symbolic Logic, Roch- 
ester, N.Y. (J. Barlaz, Rutgers Univ., New 
Brunswick, N.J.) 

27-29. Linguistic Soc. of America, Chi- 
cago, Ill. (A. A. Hill, 1719 Massachusetts 
Ave., NW, Washington 6.) 

27-29. Western Soc. of Naturalists, 
Davis, Calif. (D. Davenport, Univ. of 
California, Santa Barbara.) 

27-30. American Statistical Assoc., New 
York, N.Y. (E. M. Bisgyer, 1757 K St., 
NW, Washington 6.) 

27-30. Inst. of Mathematical Statistics, 
New York, N.Y. (K. J. Arnold, Dept. of 
Mathematics, Michigan State Univ., East 
Lansing. ) 

27-1. Phi Delta Kappa, 50th anniver- 
sary, Bloomington, Ind. (J. C. Whinnery, 
324 N. Greenwood Ave., Montebello, 
Calif.) 

28-29. Northwest Scientific Assoc., Spo- 
kane, Wash. (F. J. Schadegg, Eastern 
Washington College of Education, Che- 
ney. ) 

28-30. American Economic Assoc., New 
York, N.Y. (J. W. Bell, Northwestern 
Univ., Evanston, III.) 


NEW YORK 36, N. Y. 





28-30. American Historical Assoc., 
Washington, D.C. (B. C. Shafer, Study 
Room 274, Library of Congress Annex, 
Washington 25.) 

28-30. American Philological Assoc., 
Chicago, Ill. (J. P. MacKendrick, Bascom 
Hall, Univ. of Wisconsin, Madison 6.) 

28-30. Low Temperature Physics and 
Chemistry, Baton Rouge, La. (J. G 
Daunt, Dept. of Physics, Ohio State Univ., 
Columbus 10. 

28-30. American Philosophical Assoc., 
Eastern Div., Boston, Mass. (W. H. Hay, 
Dept. of Philosophy, Univ. of Wisconsin, 
Madison. ) 

28-30. American Physical Soc., winter 
meeting, Los Angeles, Calif. (K. K. Dar- 
row, Columbia Univ., New York 27.) 

28-30. Econometric Soc., New York, 
N.Y. (R. Ruggles, Box 1264, Yale Station, 
Yale Univ., New Haven, Conn.) 

29. Metric Assoc., Inc., annual, Wash- 
ington, D.C. (V. G. Shinkle, 1916 Eye St., 
NW, Washington 6.) 

29-30. American Folklore Soc., Wash- 
ington, D.C. (M. Leach, Bennett Hall, 
University of Pennsylvania, Philadelphia 
+.) 

29-30. History of Science Soc., Wash- 
ington, D.C. (T. S. Kuhn, 74 Bucking- 
ham St., Cambridge 38, Mass.) 

30. Mathematical Assoc. of America, 
39th annual, Houston, Tex. (H. M. Geh- 
man, University of Buffalo, Buffalo 14, 
N.Y.) 


(See 21 Oct. issue for comprehensive list 
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Equipment News 


® STEREOSCOPIC CAMERA that is capable 
of taking three-dimensional photographs 
in color or black and white has been 
announced. Invented by David Donald- 
son of the Howe Laboratory of Ophthal- 
mology, Harvard Medical School, the 
camera is designed to eliminate the op- 
tical distortions inherent in ordinary 
stereo equipment. Bellows extension, in- 
ter-lens distance, and parallax correction 
scales are calibrated according to mag- 
nification. Once the appropriate magni- 


fication or minification has been selected, 
| 


all scales are set to this number before 
the camera is focused. A variable intensity 
light source (electronic strobe flash) of 


short duration, powered by a separate | 


amplifier, is also calibrated according to 
magnification. The instrument is designed 
so that the user can duplicate exposure, 
magnification, and stereoscopic effect. A 
built-in stop prevents double exposures; 
the lens openings remain constant at a 
small aperture. (Perkin-Elmer Corp., 
Dept. Sci., Norwalk, Conn. 


M ADSORPTION ALUMINAS of analytic 


Cloth swatches impregnated with a spot of radioactive dirt 
are tested with standard Nucleor-Chicago instruments. Radio- 
activity in the swatches is measured before and after cleaning 


grade have been processed and standard- 





ized for chromatographic use. Acid, 





basic, and neutral materials of activity 
grade I (Brockmann) are currently 
available. (Bio-Rad Laboratories; Dept. 
Sci., 800 Delaware St., Berkeley, Calif. 


BRESOLUTION TEST PATTERNS on glass, 
designed for use in determining the re- 
solving power of photographic lenses and 
other equipment and in evaluating the 
relative performance of lenses, are avail- 
able singly or in quantity. Bulletin 8000. 

W. and L, E, Gurley, Industrial Div., 
Dept. Sci., Troy, N.Y. 


@ METALLURGICAL MICROSCOPE has an 


oversized inter- 


changeable stage plates, a fine-adjust- 


focusing stage with 


ment focusing knob located at table level, 
and an accessory lens for concentrating 
external illumination into the microscope 
for photomicrographic work, A new ver- 
tical illuminator and triple-revolving ob- 
jective turret that makes possible the 
study of opaque or semiopaque speci- 
mens in brightfield, darkfield, or polar- 
ized light is also available. Literature 
D-1053. (Bausch and Lomb Optical Co., 
Dept. Sci., 635 St. Paul St., Rochester, 
N.Y. 


® BOTTLE STOPPER CLAMP secures stoppers 
but permits normal use of glass tubing. 
Cast aluminum clamp, which has a 
hinged U-shaped upper arm, fits most 
small bottles that use No. 8 or No. 10 
stoppers. (Central Scientific Co., Dept. 
Sci., 1700 Irving Park Rd., Chicago 13, 
Ill.) 
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and comparison establishes cleansing efficiency. 





THIS MAN IS USING RADIOACTIVITY 


Radioactivity offers an ideal solution to the problem of 
measuring dirt removal. This new technique has found 
wide use in testing washing and dry cleaning machines, 
soaps, detergents and cleaning methods because any type 
or color of fabric may be used, and practically any stain 
may be simulated (grass, grease, milk, perspiration, etc.). 


The test is extremely simple in operation. Swatches 
soiled with the radioactive stain are measured with a 
Geiger counter, washed under the test conditions, and 
then measured once again with the Geiger counter to 
determine how much of the soil has been removed. This 
radioactivity test produces more accurate results than 
any other known method. 


Measuring soil removal is just one of the many new ways 
in which industry, medicine, biological and chemical re- 
search are using the great sensitivity and accuracy of 
radioactivity measuring techniques. Nuclear-Chicago is 
proud of the part it has played in the growth of this new 
field. We will be pleased to receive your in- 
quiries regarding our complete line of radia- 
tion measuring instruments, radio-chemi- 
cals and accessories. 





45 nuclear: chicago 





TO SEE HOW WELL A WASHER WASHES 


NUCLEAR INSTRUMENT AND CHEMICAL CORPORATION 


237 West Erie Street, Chicago 10, Illinois 
LEADERS IN MAKING RADIOACTIVITY COUNT 








GET YOUR ADVANCE COPY 


of the General Program-Directory 
of the AAAS Atlanta Meeting 
by first class mail — early in December 


The General Program-Directory of the 122nd Meeting of the AAAS in Atlanta, Georgia, Dec. 
26-31, 1955, will be available to anyone, at cost, within the first week in December—whether he can 
attend the Meeting or not. You will want the General Program-Directory for your reference shelf. 


Program content Directory content 


1. The four-session symposium, “Atomic Energy and Agri- 1. AAAS officers, staff, committees for 1955. 
culture,” arranged by ORINS. 


phe : , : 2. Complete roll of AAAS presidents and their fields, 
2. The three-session program of the International Geo- 
physical Year. 3. The more than 265 affiliated organizations 
3. An AAAS-sponsored “Congress” on the shortage of young . : adh aes 
scientists and science teachers. 4. Historical sketch and organization of the Association; 
: : . > Cec itution < 3ylaws. 
4. Programs of the 17 AAAS sections (symposia and con- the Constitution and Bylaws 
tributed papers). 5. Publications of the Association. 


5. Programs of the more than 60 participating societies ; as : ; . 

6. The Special Sessions: AAAS, Academy Conference, Con- 6. AAAS Awards and Grants— including all past winners. 
ference on Scientific Editorial Problems, National Geo- 
graphic Society, Phi Beta Kappa, RESA, Sigma Xi. 

7. Details of the Municipal Auditorium—center of the Meet- 8. Section committees (Council members) in detail. 
ing—and hotels and campuses. 


7. Membership figures by sections. 


8. Titles of the latest foreign and domestic scientific films 9. Local committees. 

to be shown in the AAAS Science Theatre. 10. Future Meetings of the AAAS through 1962. 
9. Exhibitors in the 1955 Annual Exposition of Science and : eis . 

Industry and descriptions #f their exhibits. 11. New and current activities of the AAAS. 


° : 
Advance Registration 
Advance registration has these decided advantages: 1) You avoid delay at the Registration Center upon arrival; 2) You 
receive the General Program-Directory in ample time to decide, unhurriedly, which events and sessions you particularly wish 
to attend; 3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program-Directory. 


— THIS IS YOUR COUPON FOR AN ADVANCE COPY OF THE GENERAL PROGRAM-DIRECTORY — 


la. € Enclosed is $2.50 for my advance Registration Fee which brings me the Program-Directory, Convention Badge, and all 
privileges of the Meeting. 


lb. ( Enclosed is $1.50 for only the Program-Directory. (It is understood that, if I should attend the Meeting later, the 
Badge—which is necessary for all privileges of the Meeting—will be secured for $1.00 more.) 
Check one) 
2. FULL NAME (Dr., Miss, etc.) 
(Please print or typewrite) Last) 
3}. ACADEMIC, PROFESSIONAL, OR 
BUSINESS CONNECTION . 


t. OFFICE OR HOME ADDRESS 


» YOUR FIELD OF INTEREST 


6. CONVENTION ADDRESS 


(May be added later, afer arrival) 

Please mail this Coupon and your check or money order for $2.50 or $1.50 to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1025 Connecticut Avenue, N.W., Washington 6, D. C, 
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MAB TT KIPP & ZONEN 
CHEMICALS Specialized Scientific Instruments 


@ Myosin ®@ Neodymium Chloride 

@ Myricetin @ Neopentane 

@ Myricyl Palmitate @ Neopentanol 

@ 1,2-Naphthalenediamine » Neotetrazolium 

@ 1,8-Naphthalenediamine Chloride 

@ Naphthalene-1,3- @ Neurine Bromide 
disulfonic Acid @ Nickel Boride 

@ 1,4,5,8-Naphthalene- 
tetracarboxylic Acid 

@ Naphthidine 

@ a-Naphtholphthalein 

@ «-Naphthoquinoline 

@ Naphthosulfone 


@ a-Naphthylisothio- 
cyanate 





@ Nickel Borofluoride 

@ Nickel lodide 

@ Nickel Oleate 

© Nickel Tartrate 

@ Nile Blue A 

@ Nitrazine 

@ Nitroarginine 

© a-Naphthylmercuric @ o-Nitrobenzyl Alcohol 
Chloride @ o-Nitroethylbenzene 

@ Neodymium Carbonate @ Nitrofurazone 


Kipp & Zonen, of Holland, are world renowned manufac 
Ask hoa a turers of precision laboratory equipment. Represented in 
SS ee the United States exclusively by the James G. Biddle Co 


Ww ¥ Ww 7 
i ee Ce ee Se ee 
17 West 60th St. New York 23 Elect & Scientific Instrument 
Plaza 7-817) 1316 ARCH STREET, PHILADELPHIA 7, PA 











STEINHEIL SPECTROGRAPHS 


are ideally suited for EXPERIMENTAL and ANALYTICAL work due to 
COMPLETE Interchangeability of all parts. Prices start at $4500.00! 


Available for visible spectrum with THREE glass prisms: 
UV spectrum with Quartz or Quartzglass (Ultrasil) Opties, 
taman Optics and also with 
Gratings 
Special features: Instant change-over from one combination to other. Interchangeable Holders for dif- 
ferent plate and film sizes. Variable dispersion with one set of optics 


High Speed Optics r 
Glass 

f=255 1:4 
f=640 1:10 
f= 1600 1:25 


Quartz 
#=639 1:18 


Quartzglass 
f= 734 1:12 


For detailed information write to 
U. S. Distributors 


C. A, Brinkmann & Co. 
378-380 Gr. Neck Rd. 
Great Neck L. I., N. Y. 
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YOUR ad here reaches over 32.000 


foremost scientists in the leading 

educational institutions, industrial 

laboratories, and research foundations 

in the U S. and 76 foreign countries 
at a very low cost 


CLASSIFIED: 18¢ per word, minimum 


wishes positior 


i\\\|\l|| POSITIONS OPEN 


Agricultural Microbiologist, 
interest in soil microbiology 


Ph.D., with special 


1 with opportunity to do research 
tox 264, SCIENCE ‘ 


Assistant Bacteriologist, some experience, in 


mu 





POSITIONS OPEN Hl 





and related fields 
Pharmacologist — Jr. 


Science major, preferably psychology or 


S rien no > of 
charge $3.60. Use of Box Number terested in research, rably girl, $3000. Write om ae oy ~d i 1 one K we 
counts as 10 additional words Dr. Sokoloff, Southern College, Lakeland, Flor e following fields desirable: experi 

. ida X mental animal research, particularly in 

DISPLAY: Rates listed below — no comparative psychology; statistical anal 


: : ysis of experimental data; familiarity 
charge for Box Number. Monthly Marine Biologists, interested in estuarine ecology with electrical apparatus. Send complete 
invoices will be sent on a charge and fisheries, to work on Chesapeake Bay fish resume, including salary required, Box 


account basis—provided that satis 
factory credit is established 


$22.00 per inch 
21.00 per inch 


$3744, maximum 
: . * increments Crive 
Single inserton and experience it 


13 times in 1 year 


~ Virginia Fisheries 
26 times in 1 year 20.00 per inch o 
52 times in 1 year 19.00 per inch 
For PROOFS on display ads, copy must (a) Medical Director, 1 
reach SCIENCE 4 weeks before date known company 
of issue (Friday of every week). specialties, preset 


division ; 








or Microbiologist, duties: technical, su 55 SCIENCE 10/14, 
Bacteriologist, Ph.D., since 1948 senior bacteri pervisory, oe teaching coma | 
) 1 study of ausing organisms ; 

ologist and administrative assistant to research work it aay . —s eo, 

Son , | iated with tt : their effects; 600-bed hospital affiliated 

director; has been associatec i le organic : oe A meeien dee] a r 

chemistry and pharmacology divisions in the —— ul “4 a ‘ I; eupotyaa se, Sania wr Fy (d) Research Fellow in Virology: Two-year : 
ae ) ) of largest cities of ) pointment in midwestern medi center with 


and 


Larson, Director), 


hospital affiliated 


TTT 
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protein behavior ; 


arch and development of new therapeutics 


pharmaceuticals. Medical Bureau (Burneice 


Director), 
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DISPLAY: Rates listed below—no charge for Box Number 
Monthly invoices will be sent on a charge account basis 
provided that satisfactory credit is established 
Single insertion $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week) 





eries ; Jachelor’s Beginning 


outline of training 


created post; well 


research-minded 
dermatology preferred 
to supervise medics 


interested in development 
methods for investigation of enzyme systems and 


Pharmacologist, Ph.D., 
in industrial pharmacology, 
Palmolive Building, Chicago one of leading pharmaceutical 

west. S10-4 Medical 
Palmolive 


with extensive experience 
to head department, 


Building, Chicago 








BOOKS AND MAGAZINES 


WANTED TO PURCHASE Sets and runs, foreign 


am d domestic. Enti 
SCIENTIFIC Pers USOkS fibres and smatier 


WALTER j. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 





Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, J. S. CANNER, INC 
Boston 19, Massachusetts 





BACK NUMBER PERIODICALS —ought and Sold 


@ Tell us what you want?—What have you to offer? 


Abrahams Magesine Service DEPT. P, 56 E. 13th ST. 
stablished 1889 NEW YORK 3, N. Y. 
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letter Director, 


y, Gloucester Point, 


Research Assistant for researcl 
dustrial pharmac 
requirement M.S. ir 


position it 


(eastern seabo 


: in fine chemical with industrial experience. Salar ypen. Box 
developing pharmaceutical SCIENCE 10/14, 21 
physician interested 
(b) Biochemist, qualified 
il laboratory, 600-bed 
school; should be Research Associate for research positi 
tests and assay lustrial pharmacy (eastern seaboard) ; 





r requirement 
(c) Bacteriologist field with industrial experience. Salary oper 





well-equipped ur 


und epidemiology of human and animal dise 

companies; Mid an with limited Se 

B I A\cademn ippomntment wit imitec teac ing 
(Burneice -arson, sponsibilities. Box SCIENCE 


BOOKS AND MAGAZINES 


AN EVALUATION OF RELATIVITY THEORY 
AFTER A HALF CENTURY 
By C. A. Muses, M.A., Ph.D. 


“Dr. Muses’ study embraces several aspects of value both to 
technical and non-technical readers. It first of all provides an 
introduction to often little known historical aspects of relativity 
theory, throwing welcome light on the work of H. A. Lorentz, 
and its fundamental importance. 


Secondly, it provides a clear-cut, understandable explanation 
of the theory in the light of its key concepts and their analysis. 


Thirdly, modern contributions, such as the work of Hlavaty, 
are analyzed in terms of their usefulness and physical meaning, 
thus completing perhaps the most useful phase of a useful 
book, namely, its discussion of the directions in which the most 
advanced thinking on relativistic interpretation is tending. 


Fourthly, certain original data are for the first time published, 
such as the relation of Cerenkov radiation to electronic aspects 
of relativity theory.""—Mathematics Magazine 


$3.15 clothbound—$2.15 paperbound 
Distributed by 





THE FALCON’S WING PRESS 


Indian Hills, Colorado 





PROFESSIONAL SERVICES 


ANALYSIS OF AMINO ACIDS 
AND PROTEINS 


SHANKMAN LABORATORIES 


2023 SANTA FE AVENUE, LOS ANGELES 21, CALIFORNIA 


VITAMINS, MINERALS, 
Fooos, 
SPECIAL DETERMINATIONS 
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rd); minimum 
pharmacy or in related field 


minimum 
in pharmacy or in related 
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immunogenesis 
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PROFESSIONAL SERVICES 


WISCONSIN 
ALUMNI 
RESEARCH 
FOUNDATION 


LABORATORY SERVICES 


Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 


Screening of compounds for insecticidal, fungicidal 


and bactericidal properties ® Biological evaluation 

and chemical determination of insecticides © Peet- 

Grady and C.S. a A. aerosol tests © Warfarin assays 
rite for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P.O. BOX 2059-V . MADISON 1, WISCONSIN 





BOOK MANUSCRIPTS INVITED 


Write for Free Booklet SC telling how we can _ publish 

your book. All subjects considered. New authors welcome 

VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1 
In Calif.: 6253 Hollywood Bluvd., Hollywood 28 





LaWall & Harrisson 


Div. S, 1921 Walnut St., deca cine 









“SEREERACOLORICAL — CHEMICAL 


SUPPLIES AND EQUIPMENT 


GERBAR CAMERAS : 1 equipment for micro- and technical photography 
r for the hobbyist ~4 rt your own. Save retailers, importers profits. (About 
§ ). Pay postman on "Qesaste 

EXAKTA. The only completely versatile 35mm. camera. With 
Automatic diaph. Zeiss Tessar F2.8 $159. (duty $22.) 


Automatic diaph. Isco Westanar F2.8 $139. (duty $19 


) 

Automatic diaph. Schneider Xenon F1.9 $195. (duty $26.) 

Automatic diaph. Zeiss Biotar F2.0 $199. (duty $26.) 
Similar prices all other famous makes. All new. Latest 1955 production ir 
original factory packing. Parcelpost and insurance included. No other charges 
Pre-payment through bank and inspection on arrival guarantees you complete 
satisfaction before we are paid. Experienced, (and objective) advisory service, 
(please specify interests and requirements), and pricelists by return airmail 
All transactions on money-back basis. WORLDPOST. TANGIER, MOROCCO 


| 


||| SUPPLIES AND EQUIPMENT |i 


CONSISTENT RATS & MICE 


All animals antibiotic free 
BUDD MT. RODENT FARM 
CHESTER, N. }. 


Breeders of a recognized strain 
of Wistar rats and W. S. mice 











FATT Purified—Research Grade 


ATTY ACIDS tod 
ESTERS ALCOHOLS cia” 


Applied Science Laboratories, Inc. 
140 N. Barnard St., State College, Pa. Phone AD 8-6282 

















THE GME TRANSFERATOR MAKES 
ONE SPECTROPHOTOMETER 
DO THE WORK OF FOUR! 


write for details 





=ALBINO RATS 


Our mass production methods insure 
greatest uniformity and consistency 


Price list on request 


DAN ROLFSMEYER CO. MH Phone 6-6149 
Route 3, Syene Road, Madison, Wisconsin 











““EXPERT REPAIRS” 
POLARIMETERS of any MAKE 


Complete Reconditioning 
Adjustment of Optical System 


O. C. RUDOLPH & SONS 


Manufacturers of Optical Research & Control Instruments 
P.O. BOX 446 CALDWELL, N. J. 


u 








Phone CEdar 3-5318 





SPRAGUE - DAWLEY, INC. 
PIONEERS IN THE DEVELOPMENT OF THE STANDARD LABORATORY RAT. 


All shipments made from our new modern, quarantined colony. 


SPRAGUE-DAWLEY, INC. - 


P. O. BOX 2071 


Madison, Wisconsin 
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‘SUPPLIES AND EQUIPMENT | 





HOLTZMAN 


temperament. 


Rt. 4, Box 205 





RAT COMPANY 


We are now shipping from our new caesarean-derived disease-free, isolated colonies. 


You may expect these rats to be genetically superior in vigor, uniformity, and 


Madison 4, Wisc. 


Phone: Alpine 6-5573 











COMPOUNDS 
DL-ALanine-2-C* ........ $460.00/ mc 
DL-Lactate-2-C¥......... 
Sodium Acetate-1-C¥% ..... 


Write for complete list 
Berkeley 


division of Beckman Instruments Inc. 











2200 Wright Ave., Richmond 3, Calif 





T ° MOUNTING 
SG alall@@ amis 


the choice coverglass adhesive with 


higher refractive index * hardens quickly 
Of course, just write 


TECH NWICON CHEMICAL cOMmMPany inc 
- 


~ ew Yorn 


Sample? 








ALBINO RATS® “Pm tte tone o 


the veterinarian 
HYPOPHYSECTOMIZED RATS 
* Descendants me Sprague-Dawley 
and Wistar Strains 


to research” 


« 
HENRY L. FOSTER, D.V.M. 
President and Director 


THE CHARLES RIVER BREEDING LABS. 
Wilmington, Mass. 
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Rats from the Wistar Strain 


Laboratory Animals since 1929 


| 
A ee 
3 |ALBINO FARMS] 3 
§ o 
é a 
| 





PO Box 331 
RED BANK, NEW JERSEY 


Swiss Mice — Albino Rabbits 











LOVINS 
MICRO-SLIDE 
FIELD FINDER 


Now available 
directly from the 





LOVINS MICRO-SLIDE 
FIELO FINDER 
No. 201-050-150 





te aoe a ev 
- Wet. ©. Gumer 


TROY.N. U.S.A 





manufacturer 


Write for details. W. & L. E. GURLEY, TROY, N. Y. 








@ RARE 
@ COMMON 
Price list on Request 
461 Bloor St., W. 
Toronto. Canada 


STAINS 


STARKMAN Biological Laboratory 








Your assurance of the finest lab@ratory supplies, 
scientific instruments, chemicals and glassblowing. 


E. Machlett & Son * 220 E. 23rd St. * N. Y. 10, N. Y. 





FLANDERS RESEARCH FARMS + * a e . 


Breeders of 
WHITE 


any _BA/2 
SWISS MICE 


Box 22A, Flanders, New Jersey 
Phone Justice 4-7580 
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COOKE... 


ADVANCES IN 
MICROSCOPY 


COOKE VARIABLE AMPLITUDE 
PHASE CONTRAST MICROSCOPE 


An ingenious and simple modification of design 
provides a phase contrast microscope with the fol- 
lowing advantages: 


1. Continuous variation of amplitude providing an 
infinite series of contrasts for each objective. Now 
all possible degrees of contrast are available im- 
mediately at the turn of a lever. 


2. Achromatic, fluorite or apochromatic objectives can 
be used 


3. Built in Bertrand lens for rapid centering of phase 
annuli. 


4. Triple tube, photographic binocular body. 


COOKE DYSON 
INTERFEROMETER MICROSCOPE 


This revolutionary instrument provides, with many 
types of specimen, microscopic images much su- 
perior to those obtainable with phase contrast. 
1. Continuously variable contrast. 

2. Color contrast or intensity contrast, as desired. 


3. Complete elimination of the phase halo and other 
phase intensity artifacts. 


4. Facility for measurement of specimen 
Weight e Refractive index e Thickness ¢ Solid 
concentration 


Send for descriptive brochures to— 


The R. Y. FERNER CO., INC. 


110 PLEASANT STREET 
MALDEN 48, MASS. 


American Agents for Cooke Troughton & Simms, Ltd. 

















Volume One. Sixty of America’s best- 
loved songsters, faithfully recorded in their native 
wilds by experts, sing for you on this 3314-rpm 

record. Hermit Thrush, Whip-poor-will, Fox Spar- 

row, Song Sparrow, Flicker, Mockingbird, Indigo 
tuffed 


are only a few of 


Bunting, Bobolink, Grasshopper Sparrow, 
Grouse, Gambel’s Quail—these 
the birds whose songs and calls are included. An 


announcer identifies each bird. 

Thousands of these records have delighted and 
instructed bird lovers, young and old. A wonderful 
Christmas gift! 12-inch, vinylite record, 2 sides 


33a rpm. $7.75, postpaid 


ce American 
ZF. =~ =. 

‘ ED . 

Fnercn Mird Songs 
a» Bird Songs ilk meas Mie 


and A. A. Allen, 


Ornithology. Cornell Unive rsity 


P. P. Kellogg 


Laboratory of 


R 


Volume Two. Fifty - one bird songs 
(only two species are also heard on Volume One) 
have been recorded on this companion record to 
Volume One. The beauty and fidelity of the bird 
voices are a tribute to the skill, knowledge, and 
patience of Cornell’s world-famous ornithologists, 


Professors Kellogg and Allen 


A typical buye called this record “wonderful, 
surpassing my expectations,” and the recordings 
have received enthusiastic endorsement from all 

sides. Birds heard include Bluebird, House Wren, 
Red-eyed Towhee, Western Meadowlark, Common 
Sandhill Blackbird, 
American Bittern, Ovenbird, and Northern Yel- 


lowthroat 


Loon, Crane, Red-winged 


12-inch vinylite record. 2 sides S314 


a 


rpm, $7.75 


AND ALSO REMEMBER 


Voices of the Night: The Calls o/ 
34 Frogs and Toads of the United States and 
Canada. Of this record, the New York Times said: 
“make[s] one want to go off and live beside some 
new Walden Pond.” 12-inch, vinylite record. 33\ 


rpm. $6.75 


CORNELL 


University Records 
(A Division of Cornell Unive rsity Press) 


124 Roberts Place, Ithaca, New York 








announcing the NEW 
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AOQO-BAKER 
INTERFERENCE 
MICROSCOPE 


American Optical has joined forces with C. Baker of Holborn, Ltd., 

England, to make available to American scientists one of the major advances 
in microscopy within recent years. 

The NEW AO-Baker Interference Microscope measures with 

astounding accuracy . . . even to | 300 of a wave length. Not only does it 

permit interference measurements of optical thickness to a 

high order of accuracy, but it also affords a practical and reliable method 

of phase contrast and variable color phase contrast microscopy. 

Its function extends far beyond that of the normal phase miscroscope 

because the phase changes, visible in it, can be measured 

and converted into other information, such as total protein content 

of a cell or water content of a living cell. Innumerable important 

measuring applications for this instrument are constantly being discovered. 

Two types of achromatically corrected objectives and matching 

condensers are offered, shearing and double-focus, in powers of 10X, 40X 

and 100X (water immersion). The shearing system is particularly 

suitable for measurements of separated features such as single cells whereas 

double-focus has been found more useful for examination of 

continuous specimens, such as sections. The NEW AO-Baker Interference 

Microscope has been carefully designed to provide an extremely 

accurate instrument with a minimum of adjustments. The latter can be 

made very quickly and are surprisingly simple to operate. Specimens 

require no special preparation. Theorical treatise on transmission 

microscopy available on request. 


American Optical 


INSTRUMENT DIVISION 


BUFFALO 15, NEW YORK 


~« « SO accurate that it 
can resolve 35,000 


units of measurement in 


the thickness of this page 


object plane 
object focus 


reference 


focus 


path of light rays through 


shearing system 


a 
reference 


focus 
object plane 


object focus 


PT he: 


double-focus system 


Dept. V5 Please send illustrated cata- 
log on the NEW AO-Baker Interference 
Microscope and the Theorical treatise on 
transmission interference microscopy. 


Address 


3 Name 


a City 
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